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AUTOMATIC TRANSMISSION SERVICE GROUP 


Technical Service Information 


INTRODUCTION 
SPRINT SUZUKI 


The SPRINT SUZUKI 3 SPEED automatic transaxle is electrically 
controlled, fully automatic transmission, it utilized a regular non 
lock-up hydraulic torque converter, two planetary gear sets, two 
multidisc clutch packs in drums, one multidisc clutch in the case 
and a one way clutch assembly. We have included the latest 
information on the Geo Metro full electric control for this 
transmission on the final pages of this manual. 


We thank AISIN SEIKI for the illustrations and 
information that have made this booklet possible. 
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CONSTRUCTION AND FUNCTION 
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GENERAL DESCRIPTION 


The automatic wansaxle consists of the hydraulic torque 
converter, electronically controlled 3-speed automatic trans- 
mission, countershaft and differential 

The varsmission consists of 2 planetary gears, 2 disk cluteh- 
es, 1 band brake, 1 disk brake and | one-way clutch. Its 
operation is controlled by selecting a position from 6 posi- 
tions (7P^, “В”, “М”, "D^, "2" and "L") manually by 
means of the selector lever installed on the compartment 
floor. 

In the "D^ or "2" range, the gear ratio is changed for the Ist, 
2nd or 3rd speed ("D^ range only) automatically by electro- 
nic control 
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TORQUE CONVERTER 


The torque converter is of Selement hydrauli 
consists of the pump, turbine and stator in a unit incapable 
of disassembly. The pump is mounted to the crankshaft, the 
turbine to the input shaft and the stator to the transmission 
сам by way of the one-way clutch. 

The torque converter, which increases torque when starting, 
accelerating and up-hill driving, functions as a fluid clutch 
while driving at а constant speed. 
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Torque Converter Cross Section 
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FORWARD CLUTCH 


The forward clutch connects the input shaft and ring gear of 
the front planetary gear. It operates in the ranges other than 
"P", "R* and “М”. The units which operate simultaneously 
with the forward clutch are as follows 


‘One-way clutch at the Ist gear in "D" or 
Second brake at the 2nd gear in "D" or "2 
Direct clutch at the 3rd gear in "D^ range 

Istreverse brake at the Ist gear in “L” range. 


РТ 5 Oneway cite 
2. Fornara clutch 6 Second brake bang 
З Ring gerr of tront 7 Direct емип 

parer 8 тиене Drake 
4. Front planetary gear $. Da mear 


Forward Clutch Cross Section 
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SECOND BRAKE 


The second brake is of band type. It holds the sun gear of the the 2nd gear in "D" or 
front and rear planetary gear units stationary. It operates at forward clutch, 


تچ 


range simultaneously with the 


Second brake band 
‘Sun gear 

Forward ciuten 
Direct clutch drum 
Sur geer input drum 


‘Second Brake Cross Section 


1. Second brake band | 
2 Second brake piston 
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‘Second Brake Piston Cross Section 
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FIRST & REVERSE BRAKE 


The Istreverse brake holds the rear planetary carrier statio: forward clutch operates in “L” range and the direct clutch 
nary. It operates in “L” or “R” range. At the same time, the іп “R” range. 
2 
Ы 3 
2, 
5 

€— 

2. Rese planetary carrier 1 í 4 
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First & Reverse Brake Cross Section 
ONE- WAY CLUTCH 
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The sprag type one-way clutch is used between the rear / 


planetary carrier snd te vamemisión ома, I conden of o 
ne wey бок rae, rug and x пише, wid бм enewey 
clutch race ie помпа 10 vaneminon cata, When the reer 
planetary carrier i In motion о tum to атон mark side at 
"be fit gear 1a ^D" or ~2 range, te apap sick нент 
tente and. ros, and prevent the riy carie from > / 
rmn егиу to arrow mark id) 


1. song 
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One Way Clutch 
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1st Gear in "D" or "2" Range 

As oll pressure is applied to the forward clutch, the input 
shaft and the front planetary ring gear are engaged, This 
allows the clockwise revolution of the input shaft to be 
transmitted directly to the ring gear and then through the 
front planetary carrier to the output shaft, 

Оп the other hand, the sun gear which is engaged with the 
pinion gears of the front planetary gear turns counterciock 
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As this revolution is transmitted to the pinions of 
the rear planetary gear, the rear planetary carrier would also 
turn counterclockwise. However, being held by the one-way 
clutch, it cannot turn. Consequently, the pinions turn 
clockwise on their axes and this causes the ring gear of the 
rear planetary gear and output shaft to turn dockwise, 


колума cluteh 
One may ешым 
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Counter inati 
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Torque converter 


Power Flow of 1st Gear in "D" or "2" Range (1) 
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Power Flow of Ist Gear in “D” or "2" Range (2) 
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2nd Gear in "D" or "2" Range 

As oil pressure is applied to the forward clutch, the input 
shaft and the ring gear of the front planetary gear are engag- 
ged. This allows the revolution of the input shaft to be 
wansmitted directly to the ring gear, causing the front 
planetary carrier to turn clockwise, In this state, the sun 
gear, being engaged with the pinions of the front planetary 
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gear, would turn counterclockwise. However, the second 
brake is in operation and prevents it from turning. As а 
result, the pinions of the front planetary gear turn around 
the sun gear. Therefore, the front planetary ring gear and 
then the output shaft turn clockwise 


1 Forward cuich 
2. Second brake 


Power Flow of 2nd Gear in “О” or "2" Range (1) 


Forward clutch 
Second brake 
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Power Flow of 2nd Gear in "D' or "2" Range (2) 
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3rd Gear їп "D" Range 


As ой pressure is applied to the forward clutch and the піт itself, As a result, the pinions of the planetary gear 
direct clutch, the input shaft is engaged with the ring gear аге locked and thus the input shaft revolution is ansmitted 
and the sun gear of the front planetary gear. In other words, directly to the output shaft. 


the input shaft is directly connected to the planetary gear 


1 Forward clutch 
2 Dorset cuten 


Power Flow of 3rd Gear in "D^ Range (1) 
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^L" Range 
Тһе torque flow from the engine is the same as at the 1st 
gear in "D" or "2" range, but in this range, the Istreverse 
brake is put into operation to prevent the rear planetary 
carrier from clockwise revolution which occurs when engine 
brake is applied. In other words, when driving in "D" or "2" 
range, the counterclockwise revolution of the rear planetary 
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‘carrier is stopped by means of the one-way clutch, but when 
the engine brake is applied, the torque (clockwise) from the 
output shaft acts to prevent the one-way clutch from operat- 
ing and the rear planetary carrier idies. This puts the 1st 
reverse brake into operation so as to hold the rear planetary 
carrier stationary. Thus a engine braking force is provided. 


reverse brake 


“L” Range Power Flow (1) 


Yet tever brake 
Formers clutch 

Ree planetary ring gear 
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"L7 Range Power Flow (2) 
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^R" Range 
As oil pressure is applied to the direct clutch, the input shaft 
is engages with the sun gear of the planetary gear. This 
allows the torque to be transmitted directly from the input 
shaft to the sun gear. On the other hand, the Istreverse 


brake is also at work and therefore the rear planetary carrier 
is held stationary. In this state, the pinions do not turn 
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around the sun gear but turn around counterclockwise on 
their axes and cause the ring gear to turn counterclockwise, 
As the output shaft is soline fitted to the rear planetary ring 
gear, it also turns counterclockwise, thereby the car moves 
rearward 


1. Direct eth 
2 Miserere drake 


Range Power Flow (1) 
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“я” Range Power Flow (2) 
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"N" or "P" Range 
As the forward clutch and direct clutch are released, the with the parking lock gear which is incorporated with the 
engine torque is not transmitted from the input shaft to the drive gear of the output shaft and thus the front wheels are 
‘output shaft. In "P" range, the parking lock paw! is engaged mechanically locked. 


Parurg lock paw 
эзил lock gear 

Ou tut shaft drive gear 
Parking lock nowt sleeve 
oul pan 


"P" Range 


Components Operation Chart 


Forward | Direct | Second Ist & Reverse | One-way [Parking Lock 
Range | Geer Ciutch Clutch Brake Brake Clutch Pawi 
Р | Parking = = = "о - TIU 
R СТЕНИ o | - [о = = 
N Neutral =- ЖЕЛИНЕ ШЕР - - - 
E o | - | - - | e - 
о 2nd o - EC m | - - 
за o | | Е 08 ae E WA... 
зи ГД „сле Каф о = 
ы [ana [о = o - =_= 
| эт [5 - = | o o = 
* E Г D = ЕС E = E 
O: Operated 


То prevent overrevolution of engine, this 2nd gear is operated only when selector lever is shifted to “L” range at the 
speed of more than 53 km/h (33 mile/h) 
When engine is running. 
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OIL PRESSURE CONTROL SYSTEM 


The ой pressure control system fundamentally consists of 
three parts: (1) oil pressure producing system which consists 
of an ой pump to produce oil pressure and regulator valve to 
regulate the pressure, (2) oil cireuit to feed ой into the 
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torque converter, the oil cooler and the transmission compo- 
nents to be lubricated, and (3) control system to shift the 
gear of the planetary gear unit by acting on each clutch and 
brake 


1 Odean 12. Second (2nd brake solenoid 
2 oi pump эз. Direct clutch дело 

2 Manual аме 14 2-28 valve 

4 Primary regulator valve 15. Оа (fid) 

5 Twotte vee 16. В: control valve 

6 Secondary regulator valve 17 Accumulator 
хе C1. Forward аше 
ток C2. Direct clutch 

10. Controller отолот B1. Second (2nd) brake 

I. 1 = 2 Shift valve жетини» 


Oil Pressure Control System Diagram 
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Valve Body 


The valve body is installed in the oil pan and has valves to 
control oil pressure. In the valve body, ой passages connect 
valves. 


Manual Valve. 
The manual valve is directly connected with the selector 


lever by wire. It opens and closes the oil passage mechanical 
Jy so as to form respective oil pressure circuit for “L”, “2”, 
7D", "N^, “R”, or "P" range according to the selector 
lever movement. 
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Throttle Valve 


As the throttle valve is linked with the accelerator pedal by 
wire, it produces the throttle pressure corresponding to the 
extent to which the accelerator pedal is depressed which is, 
jn other words, the engine output. 

When the accelerator pedal is depressed, the throttle cam 
pushes the shift plug which then compresses two springs to 
move the throttle valve. Thus the line pressure passage is 
‘opened and the throttle pressure is produced, The throttle 
pressure із also applied to the back of the throttle valve to 
push back the valve. The throttle pressure is determined by 
the tensile force of the springs (position of the shift plug 
and applied to the primary and secondary regulator valves to 
regulate the line pressure 


EELE] 


мапа valve 

To 2 3 snt valve 

Tot = 2 nitt vave 

To tornara civier 

From prevary regulator 

valve ana ci puma 

6. To 1 — 2 sift valve and 
в: contrat valve 

7. To2- 3 умт уме and 
primary regulator valve 


a 


Throttle valve 
Shit plug 

Throne valve com 

Seres 

Lone pressure (тот o 
ошто! 

Troe pressure 

To primary and secondary. 
regu ane? valves 


Manual Valve 
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Throttle Valve 
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Primary Regulator Valve 


This valve regulates the cil pressure produced by the oil 
pump (line pressure] to correspond to each condition of use. 
it is operated by the throttle pressure, line pressure when in 
reverse and the springs 


1. Primary regulator valve 5 Trots 
2. Song 8. To secondary regulator valve 
3 Line pressure 7. Oren 

а Line pressure in Йй range 


Primary Regulator Valve 


Secondary Regulator Valve 

This valve regulates the oil pressure to the torque converter 
and lubricating oil pressure to each part of the transmission. 
by means of the throttie pressure and the spring. 


у= 


Secondary regulator vare 
Sonne 

То torque converter 

ie pressure 


Secondary Regulator Valve 
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В: Control Valve 


When in “L” range, this valve controls the line pressure acting 
оп the Ist-reverse brake to reduce a shock. 


1, B3 contre! vale 
2 Sorna 
3 То2- ete valve 


а To etreverse brake 
S. Tot - shit aive 


8: Contro! Valve 


Cooler By-pass Valve. 
This valve is provided to keep the oil pressure in the torque 


A. 


1. Cooter by cass хаме 


Cooler By pass Valve 


1-2 Shift Valve 


This valve carries out the gear shift between Ist and 2nd 
gears, When the 2nd brake solenoid operates, the line 
pressure is applied to the shift valve and the valve moves 
то allow the line pressure to be applied to the 2nd brake and 
Thus the transmission is shifted into 2nd gear. 

When the ой pressure to the 2nd brake solenoid is relieved, 
the shift valve returns by means of the spring force and the 
transmission is shifted to the Ist gear. 

In “L” or "R^ range, the oil pressure is applied to the Ist 
verse brake when the 2nd brake solenoid operates, 


1 = Zenit valve 
Sov ] 
To Wtzeverse brake 

Toscondbrake oston 2 

From manwal valve 

Line press 

To 20d brake solenoid 


1— 2 Shift valve. 


2-3 Shift Valve 

This valve carries out the gear shift between 2nd and 3rd 
gears. When the direct clutch solenoid operates, the line 
pressure is applied to the shift valve and the valve moves to 
allow the line pressure to be applied to the direct clutch and 
thus the transmission is shifted from the 2nd gear to the 3rd. 
When the oil pressure to the solenoid is relieved, the shift 
valve returns by means of the spring force and the transmis: 
sion is shifted to the 2nd gear 


2-ieeaee 


Soros = 
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Accumulator 

This serves to * duce a shock in each gear shift. There are 
two accumulators, one for the forward clutch and the other 
for the 2nd brake. 


1. Forward clutch secumuistor S. Line pressure 
2 2nd brake accumulator & From forward clutch 
3. Spring 7 From 2nd brake piston 
4 Piston 


Accumulator 


Direct Clutch and 2nd Brake Solenoids 


These solenoids turn ON and OFF by the electric signals from 
the controller (computer). They serve to control the gear 
shift by operating the 1 — 2 and 2 — 3 shift valves. Direct 
clutch solenoid operates the 2 — 3 shift valve, anid 2nd brake 
solenoid does the 1 — 2 shift valve. When the solenoid valve 
is ON, the valve moves up to relieve the line pressure and 
when OFF, the valve moves down and therefore the line 
pressure is applied to the shift valve 


2 ү А 
Y Solero D 
2 ven 
3. aaa 
8 Toone wee 


Te 8: control valve 
From manual valve 
Line pressure 


2-3 Shift valve. 
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Direct Clutch and 2nd Broke Solenoids 


ATSG Technical Service Information 


Ой Circuit in "№" Range 


When the engine is started and the ой pump starts to operate, In this range, the oil pressure is not applied to any clutch or 
oil im the ой pan passes through the oil pump, is regulated by brake as the line pressure from the regulator valve is stopped 
the primary regulator valve and sent to the torque converter, Бу means of the manual valve, 


Also, the oll which is further regulated by the secondary 
regulator valve lubricates each part of the transmission 


1. Ox pan 11. Forward clutch 
2 Ойрыто 12 Dieet clutch 

3. Primary regulator vaive 13 Thole valve cam 
4. Teraue converter 14. Throttle valve 

5. Cooler by-pass valve 15 1 Zaite ламе 
6. Oi cooler 16. 208 brake solenoid 
7. Secondary regulator valve Y7. 2-3 sfr valve. 
8 Manual valve 18 Bz control valve 
9. 2na brake piston 19 Accumulator 

10. eterne brake 


Он Circuit io "N7 Range 
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Oil Circuit in “D” or "2" Range (1st Gear) 

The line pressure which has passed through the manual valve As the direct clutch and the 2nd brake solenoids receive the 
is applied directly to the forward clutch. As this causes electric signa! from the controller, that is, they are turned 
the clutch to be engaged. the Ist gear а shifted. The line ON, they relieve the line pressure. Therefore, neither the 1 — 
pressure is also applied to the accumulator to reduce shocks 2 nor 2 — 3 shift valve operates due to no oil pressure. 


at the time of clutch engagement, 


| 
Y On pan 11. Fomara cuen 1. G Line pressure | 
2 0u pumo 32 Direct сыт | 
3 Primary regulator valve 12 Tivottie valve cam | 
4 Torque converter ла Trote valve | 
Б Cooler bv pass valve 15. 1 — Zahit waive 

6 Os coaer 16 2nd brawe solenoid 

7. Secondary regulator valve 17 2- Зам vane | 
в 18. В: control valve | 
9 19. Acoumulator 

10 латати Brake 20. Оне clutch solenos 


Ow Circuit in "D" or "2^ Range (1st Gear) 
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Oil Circuit in "D" or "2" Range (2nd Gear] 


As the car speed is accelerated at the 1st gear and reaches the ‘2nd gear is attained. At this time, the line pressure @) is also 
2nd gear shift point, the 2nd brake solenoid turns OFF applied to the accumulator to reduce a shock occurring when 
and closes the relief circuit. This causes the line pressure O the 2nd brake works. 

to act on the 1 — 2 shift valve. Then the valve moves to allow 

the line pressure @ to be applied to the 2nd brake and the 


12 Direct сыы 


Ds Une presure 


1 
z 13. Twotti valve cam 
3 14 Trrotte valve 

4 15 1 2it valve 

S. Cooter by-pass valve 16 2nd brake solenoid 
6 O sooter 17 2 a shite valve 

7. Secondary regulator valve 18 В: conta vane 

в Manos valve 19. Accumulator 

3. e brake paron 20. Ovect clutch solenoid 
o. 21 Ing brake 

' 


Ой Circuit т “О” or 72" Range (2nd Gear) 
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Ой Circuit. ” Range (3rd Gear) 

As the car speed is further accelerated in the 2nd gear and 
reaches the 3rd gear shift point, the direct clutch solencid 
turns OFF and closes the relief circuit. This causes the line 
pressure @ to be applied to the 2 — 3 shift valve. Then the 
ail pressure is applied to the direct clutch to make it engaged. 
At the same time, the oil pressure acts, as a back pressure, on 
the 2nd brake piston. Thus the 2nd brake piston is pushed 
back, the 2nd brake is released and the 3rd gear is attained. 
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in this state, as the 2nd brake solenoid is OFF, the 1—2 
shift valve is at work and opens the oil passage to the 2nd 
brake but the 2nd brake does not operate. It is because the 
oil pressure to the 2nd brake is balanced with the above 
mentioned back pressure and the return spring force pushes 
back the piston to prevent the 2nd brake from operating. 


Ferwara clutch 


1. Oil pan 32. Direct crutch Ф 
2. 0a puma 13 Torone vaive am 

3. Primary regulator valve 14 Tone 

4. Torque convener 5 

5. Cooler by-pass valve 16 

5 On cooler 17, 

7. Secondary raguiator valve 18. 8: control valve 

8 Manual valve 79. Accumslator 

9. 2nd brake piston 20. Direct ciutch solenoid 

OS тилене brake 21. 2nd brake 


Qui Circuit in “О” Range (3rd Gear) 
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Ой Circuit їп “1.” Range 


‘The line pressure ©, after passing through the manual valve, (гот the controller, the line pressure Dis applied to the 
comes out as the line pressures © and ©. The line pressure 1 — 2 shift valve. Then the line pressure is applied to the 1st- 
@ is applied to the forward clutch. In this state, as the 2nd reverse brake. Consequentiy the 1st gear is attained, 


brake solenoid is OFF because it is not electrically charged 


1. Оно 12 Ovest cluteh iod. Line presure 
2 Ou pumo 13 Throttle valve ат 
3. Primary regulator valve ла Throne valve 
| A. Torque converter 3$ 1 ef valve 
| $ Cooter bypass valve 36. 2nd beake solenoid 
6 Ost cooter 17 2 ahil valve 
7. Secondary regulator valve 18 8: controt valve 
8. мачы valve 19. Accumulator 
9. 2na brake piston 20. Direct емле solenoid 
0. пиве trae TD 2nd brake 


Forward слеп 


Oil Circuit in "L" Range 


25 


Oil Circuit in " 


" Range 


The line pressured, after passing through the manual valve, 
comes out as the line pressures (S) and ©. In this state, as the 
2nd brake solenoid is OFF, the line pressure (D is applied to 
the 1 — 2 shift valve and the line pressure ©) is applied to 
тле lstreverse brake after passing through the В: control 
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valve. On the other hand, the line pressure © is applied to 
the direct clutch via the 2 — 3 shift valve, thus resulting in 
the reverse gear. Also, a part of the line pressure @ acts on 
the primary regulator valve to regulate the line pressure (Т) 


1 в Manual waive 15 1 2 amti ale 7.8. ©: Line presure 
2 ou pema 9 ыам piston 16. 2na Drake solenoid 
З Primary regulator valve 10 istewenebane 17 2—3 imitt valve 
4 Torque converter 11 Forward elun 18. Bı control valve 
5 Con by pan valve 32 rect cuter 19. Accumulator 
6. Oii cooler їз. Twrotte valve cam 20 Ова clutch solenos 
T. Secondary regulator valve 14 21 posae 
Oi Сесшт in "R^ Range 
Oil Cooling System n 
The oil cooler of dual pipe type is built in the lower tank of 
the engine cooling radiator and cools off the automatic 
wantaxle fio. 
| 
| 1 Rodistor 
2 Loner tank 
| 3 reve 
[а ros 
| 5 Engine 
E 


On Cooling System 
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GEAR SHIFT CONTROL SYSTEM 


Controller 
The controller controls the 2nd brake solenoid and the 
direct clutch solenoid by sending electric signals to them so 
а to attain automatic gear shift between the Tst and 2nd 
gears, and the Zac and 3rd gears 

Equipped as controller sensed parameters are the accelerator 
switch, vacuum switches (No. 1, 2 & 3). shift lever switch 
and speed sensor. These switches and sensor sense the 
carburetor throttie vaive opening, selector lever's position 
and car speed, and send signals то the controller. Then, the 
controller opens and closes the valves of the above solenoids 
according to these signals. 

^ Co 


hight corner inside the 


Controle 
| 2 Controle copier 


Controller 
| Accelerator switch 
Sa | =| 2nd brake solen | 
Vacuum switches i | 
| Controller | 
| ft lever sw — Е: | 
| Sm en t -+| Direct clutch solenoid | | 
Speed sensor ~ —— 
E 
бе» Shit: Contro! System 
(Automatic shift speed | 
kmh үтел) 
ps ҮТ D^ range 2 range ] 
ronis es ————T———À4 - — 
valve opening 1-2 2-3 3-2 2-1 
1-17 | 38-3 8-12 8-12 
Below 
oe (8-10) | 18-20 5-7 5-2 
18-22 40-44 8-12 18-22 mm 
pm 
SOR m-a | 25-27 6-7 01-131 6-7 | 
28-32 -se 28-32 28-32 8-12 
~ 80% 
L5 18-20) | 32-37 | (18-20 | os- | -n 
z 43-47 | 96-94 48 - 52 18-22 43-47 18-22 
UTR 027-29) | (53-58) | 0-32 | quar» | 127-29) | (11-13) | 
Айн 51-59 96— 104 81-89 | 38-42 51-59 38-42 | 
(32-37) | (0-69 | (50-55 | (06-20) | 32-3 | (м-2 | 
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Vacuum Switch 


The vacuum switch contact point is turned ON or OFF by 
the carburetor vacuum and signals the carburetor throttle 
valve opening (engine load) to the controller. 

‘There are three vacuum switches and each of them has its 
‘own range for ON/OFF operation. By means of these vacuum 
switch signals and carburetor throttle valve opening signals, 
the controller senses the throttle valve opening and the 
engine load. 


1. Vacuum switch No. 1 
2. Vacuum switch No. 2 
3, Vacuum switch No. 3 


Vacuum Switch 
Vacuum Switch 
Carburetor Throttle Valve 
retor Vi ттн 

Opening (%) |) esters Yer ИИ No.1 No.2 No.3 

Below 40 More than 300 x x x 

[2 40-60 300 - 200 о х х 

60 - 80 200 — 100 o o x 

Above 80 Less than 100 o o o 

O:Swich"ON" — X. Switch "OFF" 


Shift Lever Switch 

Being linked with the selector lever, this switch changes 
selector lever positions into electric signals and send them to. 
the controller. The contact points of this switch for "P" and 
“М” ranges are also connected with the starter motor circuit. 
Sc when the selector lever is shifted to the "P" or "М" 
Position, the contact points for "P" or "М" range are con- 
nected and cause thé starter motor to operate by turning 
the starter switch "ON". When the selector lever is in any 
other position than “P” and “N”, the switch remains 
and therefore the starter motor cannot be operated, that is, 
the engine cannot be started. 

Also, as its contact point for “R” range is connected with the 


back up light circuit, only when the selector lever is shifted 7 TS 
to “R” range, the contact point contacts to light the back up a" 
light, 


1. Shite lever sach 
2 Select cable 


‘Shift Lever Switch 
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Direct Clutch and 2nd Brake Solenoids 

These solenoids are mounted on the valve body. They are 
turned ON and OFF by the signals from the controller and 
actuate each shift valve (1 — 2 and 2 — 3 valves) so as to 
control transmission gear shift 

2nd brake solenoid operates 1 — 2 shift valve, and direct 
clutch solenoid does 2 — 3 shift valve. 
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р 
2 O strainer à 
3. Direct clutch solenoid 
4. 2na brake soienod 
Direct Clutch and 2nd 
Operation of Direct Clutch and 2nd Brake Solenoids 
Range о 2 t e [»] 
Gear ти ES Ez лк д 2nd m | me a 
DES o o x x o T ж Lx 
2nd brake solenoid | O x x o x xf er TS J x 
X = Unoperated (Solenoid Valve is Close) 
Speed Sensor Accelerator Switch 
The speed sensor consisting of the lead switch and magnet Тһе accelerator switch is mounted on the accelerator pedal 


is built in the speedometer. As the magnet turns with the 
speedometer cable, its magnetic force causes the lead switch 
to turn ON and OFF. Such ON/OFF frequency increases or 
decreases in proportion with the car speed and is sent to the 
controller as pulse signals. 
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bracket. When the accelerator pedal is depressed more than 
90% of its stroke, the switch turns ON and signals carburetor 
throttle valve opening to the controller. 


Accelerator switen 
‘Accelerator pedal 
released position! 
3. Sene “ON” 

4. SON of реш! 


Accelerator Switch 
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MAINTENANCE 


TRANSAXLE FLUID LEVEL 


Checking Level [Transaxle at Normal Operating 
Temperature] 

Be sure to check fluid level at every engine oil change. As the 
automatic transaxle is designed to operate at normal operat 
ing temperature 170°C - 80°С. 158°F — 176°Е1 of flu, 
Derform huis level check when fluid temperature is within 
the above temperature range Driving at 60 km/h (37 mile 


hi ın "D" range ‘or about 15 minutes will rase fluid tempe 
rature to normal operating temperature (70°C — 80°C. 
158 F — 1767 


Fluid level cnech procedure ıs as follows 

3 Place car on level sı 

2. Apply parking brake and block car wheels 

3. With selector lever in ^P" position, start engine. DO NOT 
RACE ENGINE 

4 Run engine at idle speec and move selector lever through 
each range and put ti^ "P" position again 

5 wat t idle, remove oil leve! gauge from 
ои filler tube and wipe off oil level gauge with clean cloth. 


engine sunning 


Eu. & 


| 
x | 
1. OIL LEVEL GAUGE. | 
2. Оң. FILLER TUBE | 


O11 Levei Gauge and Ou Filler Tube 


6 Reinsert oi level gauge into ой filler tube, thoroughly, 

7. Take up the gauge and check oil level on it. The level 
should De between “FULL HOT" and "LOW HOT" 
marks. If level is below "LOW HOT" mark, add fluid to 
bring the level to "FULL НОТ” mark. Bringing fluid level 
trom "LOW HOT" mark to "FULL HOT" mark requires 
0.3 titers 10 830.53 US;1mo pt) of fluid. Use DEXRON 
1 or equivalent automatic transmission fluid, 


30 


NOTICE 
Do not overfill, Overtilling can cause foaming and loss of 
fluid through the vent. Then slippage and transaxle failure 
can result. 


| 
| $ + 2 
| | 
| COLD HOT | 
1 Олени gauge a COLD” т 
2 FULL HOT mert — 5 “LOWCOLD” mark 


з 10wMOT mark 


Fluid level 


Checking Level (Transaxle at Room Temperature 

of About 25°C (77° Р)) 

M transaxle was overhauled or fluid was drained for oil pan 

and or valve body} service. refil fluid after assembling and 

check its leve! acrording to the following procedures 

1. Place car on level surface А 

2. Apply parking brake and block car wheels 

3. With selector lever in “Р” position, start engine and run 
it at dle for 5 minutes. DO NOT RACE ENGINE. 

4. Move selector lever through each range and put the lever 
in "P" position again 

5. With engine running at idle, check fluid level on oil level 
gauge. Fluid leve! should be between "FULL COLD" 
and "LOW COLD” marks on the oil level gauge. 

6 If level is below "LOW COLD" mark, add fluid 10 bring 
the level between "LOW COLD” and "FULL COLD” 
marks. Use DEXRON-I! or equivalent automatic trans 
mission fluid. DO NOT OVERFILL 

7. The above COLD level check is strictly temporary. There 
fore, as a final check. check fluid level for proper level 
through MOT level check at normal operating tempera 
ture (70°C - 80°C. 158°F — 176°F) as described 
prenously 


CHANGING FLUID 
Fluid Change Procedure 


1. Paige car. 

2. With transaxle cool, remove drain plug and drain fluid. 

3. Install drain plug gasket and drain plug to ой pan, and 
tighten drain plug to the specification, 

f 


ГЕТ 
RENT 
аы | 13.5 — 16.5 ьн 


L 


H 
БЕ УУ. ый n 


2 Ope 


4. Remove oil level gauge from oil filler tube. and add 
1.5 liters (3.16/2 64 US/Imp. pt) of new fluid from ой 
filler tube. Use DEXRON-H or equivalent automatic 
transmission fluid. 


NOTICE: 

© When refilling wansaxie with fluid after it is overhauled, 
pour about 3.5 liters (about 3.7/3.1 US/Imp. qt, asum- 
ing that torque convarter is reused. 

* When filling dry torque converter and transaxle as'y 
with fluid, that is, after both of them were replaced, 
pour about 4.5 liters (about 4.7/3.9 US/Imp. qu. 


5. Check fluid level with vansaxle at room temperature 
and at normal operating temperature as previously outlin- 
E 
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Checking Transaxle Fluid Leakage 
Check the transaxle (including oil hoses) for fluid leakage, 
each time when vehicle is on hoist 

Check the oil hoses (inlet and outlet} for loose connection, 
deterioration or damage. 

If any defective, replace it 


Oil Inlet and Outlet Moses 
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DIAGNOSIS 


AUTOMATIC TRANSAXLE UNIT 
Systematic trouble shooting 


Before performing systematic trouble-shooting described in 4. Accelerator cable, ой pressure contro! cable and seie 

this section, make sure to check each of the following cable are adjusted properly. 

1. Engine coolant temperature is at normal operating tempe. $. Electric citeuit of gear shift control system is free from 
rature. break, coupler disconnection and poor contact. 

2. Engine idie speed з 850 rom. 6. Vacuum hose of vacuum switch is securely connected 


3. Transaxle fluid level is between “FULL HOT" and "LOW 
НОТ” on oil level gauge at normal operating temperature 
of transaxle fluid 


——— | 


| Gear change failure. 


Rig 


| Disconnect solenoid wire coupler and perform 


Manual Road Test | 


| 

| Is upshift from 1st to 2nd possible? DEBET valve sticks 

т | e 2nd brake solenoid sticks | 
is = 


і 
| — 
| [invention эме зареш е еа заана 
| er | ы © Direct clutch solenoid | 


[osse 


| Gear shitt contro! system defective | 


‘Diagnosis Chart (А) 
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Line pressure test 

This test is to check ой pressure system for operation by 

measuring oil pressure in the oil pressure line. Make sure to 

perform the test only when transaxle fluid is at normal 

‘operating temperature 

Also, check for the following before the test. 

© Transaxle fluid level is between "FULL HOT" and "LOW 
MOT" marks on ой level gauge lat normal operating 
temperature of fluid) 

© Transaxle is free of oil leakage. 

Test procedure is as follows. 

1. With engine at stop, remove plug as shown in figure and 
connect oil pressure gauge to the vacated threaded hole, 


ИУ 
2. Transanle oil oan 
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2. Install tachometer. 

3. Apply parking brake and block car wheels. 

4. With selector lever shifted to "P" position, start engine, 

5. Depress brake pedal fully 

6. Shift selector lever to "О" range and check oil pressure 
with engine running at idling speed and at stail speed 
respectively. 

7. Repeat the same check as in step 6 with selector lever 
shifted to “В” range. 

NOTICE: 

Don't run engine at stall more than 5 seconds continuously, 


for oil temperature may rise excessively high. 


8. If line pressure measured is within respective specification 
in the following table, oil pressure system is in good 
condition. 


TO Tine presure 
range “A” range 

Idling speed 2-4kycm! | 55-8 kolem? 
(850 rpm) 285-568pi | 782-1137 psi 
200—400 кра | 550- 800 kPa 

‘Stall speed 5-7кует' | 10.5 - 14 каст? 
(200-2300 | 711-995ры | 149.3 - 199.1 psi 
[ите 500- 700 Ра | 1050— 1400 kPa 


| 3 инемен 
2 


Plug 


ы 


@ Ол Pressure Gauge Set [0992537810] 


9. Possible causes for out-of-pecification line pressur 
follows. Check each part which is suspected to be the 

30. Reinstall plug and tighten it to 0.6 — 0.9 крот (6—9 
Nm, 4.5 — 6.519). 


Line pressure measured. 


Possibie cause 


Higher than specification in "O^ & ^R" ranges 


Regulator valve defective 
‘Throttle valve defective 
Accelerator cable anc oil pressure control cable maladjusted 


Lower than specification in D & ^R" ranges 


Oil pump defective 
Regulator valve defective 

Throttle valve defective 

Accelerator cable and cil pressure contro! cable maladjusted 


Lower than specification only ın "D" range 


{ _ 


Forward clutch oil pressure system oil leakage 
'О° range oil pressure system oil leakage 


Lower than specification only in ^R" range 


Direct clutch oil pressure system oil leakage 
1st — reverse brake oil pressure system oil leakage 
"R^ range ой pressure system oil leakage 


sesjosjessojoso 
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Stall test 

This test is to check the overall performance of the automatic 
transaxle and engine by measuring stall speed at "D" and 
“R” ranges 

NOTICE 

1. Be sure to perform the test only when transaxle fluid is 


at normal operating temperatur 

Don’t run engine at stall more than 5 seconds continu- 

ously, for oil temperature may rise excessively high. 

3. Stall speed means maximum engine ipm at "D" or 
range with driving wheels held stationary. 


Test procedure 

1. Install tachometer. 

2. Apply parking brake anc block car wheels. 

3. Start engine with selector lever shifted to "P" range. 

4. Depress brake pedal 

S. Shift selector lever to "0" range and depress accelerator 
pedal fully while watching tachometer. Read quickly the 
engine rom when it has become constant (stall speed) 
Release accelerator pedal immediately after stall speed is 
checked 

6. In the same way, check stall speed at "А" range. 

7. Stall speed should be within the following specification. 


Stall speed 2.100 — 2.300 r/min (rpm) 
8. Possible causes for outof specification stall speed are as 
follows. Check each part which is suspected to be the 


cause. 


Stall speed measured | Possible causes 


Lower than specification | © Engine output insufficient 
© Torque converter defective. 


® Forward clutch slippage 


Higher than specification 


in "О" range $ Oneway clutch defective 
Higher than specification | ө Direct clutch slippage 

in "R" range © 1st — reverse brake slippage 
Road test 


This test is to check if upshift and downshift take place at 

specified speeds while actually driving car. 

NOTICE. 

1. Carry out the test in very little traffic area to prevent an 
accident. 

2. The test requires 2 persons, a driver and a tester. 

3. Use а level road for the test, 
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Test procedure 

1. Warm up engine. 

2. Disconnect vacuum switch coupler. Vacuum switch is 
installed in engine room. 

3. With engine running at idle, shift selector lever to " 
range. 

4. Accelerate car speed by depressing accelerator реда! half a 
stroke. 

5. Check if upshift takes place from 1st to 2nd at about 15 
km/h (10 mileh) and from 2nd to 3rd at about 30 km/h 
(19 mileh). 

6. Stop car and shift selector lever to “P” range. 

7. Connect vacuum switch coupler. 

B. With selector lever shifted to "D" range, start car and 
accelerate by depressing accelerator pedal fully. 

And then check if upshift takes place from 1st to 2nd at 
55 km/h (34 mile/h) and from 2nd to 3rd at 100 km/h 
462 mile). 

9. Stop car agai 

10. Start car and keep it running at 25 km/h (16 mile/h) and 
then release accelerator pedal all the way back. 1 or 2 
seconds later, depress accelerator pedal fully and check if 
downshift from 2nd to Tst takes place. 

11. Keep car running at 75 km/h (47 mile/h) and in the same 
way as in step 10, check if downshift from 3rd to 2nd 
takes place 

12.1 upshift or downshift fails to take place at each specified. 
speed in the road test, possible causes for such failure are 
as follows. Check each part which is suspected to be the 
cause 


Condition Possible causes 


Noupshift from ist to | © 1— 2 shift valve defective 
2nd | € 2nd brake solenoid 
detective 
© Controller defective, or 
disconnection or poor 
connection in controller 
electric creuit 


2 = 3 shift valve defective 
Direct clutch solenoid 
defective. 

© Controller defective, or 
disconnection or poor 
connection in controller 
electric creuit 


Noupsithom2ndio | © 
E . 


Мо downshift from 2nd | ® Accelerator switch defective 
to Ist or 3rd to 2nd © Controller detective, or 
| disconnection or poor 
‘connection in controller. 
electric circuit 
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Manual road test 

This test checks the gears being used in “L”, "2" or "D^ 

range when driven with unoperated gear shift control system. 

1. With selector lever in “P” range, start engine and warm it 
ор. 

2. After warming up engine, disconnect the coupler of 
solenoid wire as shown in figure 


ore daconnectes 
2 Banery 


Coupler of Sclenoid Wire 


3. With selector lever in “L” range, start the car and accel 
rate to 30 km/h (18 mile/h). Check in this state that Ist 
gear is being used. 

4. At 30 km/h (18 mile/h), Shift selector lever to "2" range 
and accelerate to 60 km/h (37 mile/h). Check in this 
state that 2nd gear is being used. 

5. At 60 km/h (37 mile/n), shift selector lever to "D" range 
and check that 3rd gear is used when speed is higher than. 
60 km/h (37 mileh). 

6. After above checks, stop the car, then engine and connect. 
solenoid wire coupler. 


Engine brake test 


NOTICE: 
Before the test, make sur 
prevent rear-end collision. 


that there is no car behind so as to 


Test procedure 

1. While driving car in 3rd gear of “О” range, shift selector 
lever down to "2" range and check if engine brake operates 
then, 

2. In the same way as in step 1, check engine brake for 
operation when selector lever is shifted down to “L” 
range. 

3. If engine brake fails to operate in the above tests, possible 
causes for such failure are as follows. Check each part 
which is suspected to be the cause 
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Condition Possible cause 


Fails to operate when 
shifted down to “2” range 
Fails to operate when 

shifted down to 


Second brake detective 


Istreverse brake defective 


“Р” range test. 

1. Stop the car on a slope, shift selector lever to 
and at the same time apply parking brake. 

2. After stopping engine, release parking brake lever gradual 
ly and check that car remains stationary. 
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GEAR SHIFT CONTROL SYSTEM Systematic trouble shooting 

The method tor gear sh!t contro! system trouble shooting NOTICE 

Gescried ın the following pages involves the use of an Before performing systematic trouble shooting described in 
accurate Mustimeter icrrcunt tester this section, make sure to check each of the following, 


© Electric circuit of gear shift control system is free from 
break, coupler disconnection and poor contact. 
* Each hose of vacuum switches is securely connected. 


LL———^«L- 
Gear shite failure in “О” far 


о gear shift ат 


Gear ıs not shifted to one of 
Tat, 2nd and 3ré gears 
+ Irregular gear 


wan selector lever ın "D" range, perform "A— 


net Ok 
check 9595. Shit iver ote defect | 


Tor ок 
| Ген smsen | ton. | Perform vacuum switen ana | [Perform speed | Noton [o Speed sensor cetectue| 
or vacuum switch | accelerator swich check "D^ | | sensor check | © Disconnection or 
detective | — unge | breaks in wire or | 
ع‎ | 
r ground 
| ox ee наа. 
| і | 
"Tr 
[Peer зло he “С” ок [ Secr cuten дела or 2nd | 
— с brake solenond def 


ок ж. 


Controller detective 


Systematic Trouble Shooting (1) 
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Gear shift failure in "2" range. 


Occasional gear shift depending No gear shift at all 


оп driving condition | 


| 


With selector lever in 


Tee seem “AB” check Set [rie ver көе defective 


ок ox 

Accelerator switch | Net OK | Perform vacuum switch and Perform speed | Ne!OK e Speed sensor defective 
or vacuum switch accelerator switch check ^D^| | sensor check ® Disconnection or 
defective breaks in wire, or 


poor grounding. 


ок 


Perform solenoid check. | Net OK Г ола brake solenoid defective 
Controller defectiv 


Systematic Trouble Shooting (2) 
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Gear is shifted to 2nd or 3rd gear while driving in “L” range 


NOTICE: 
Gear shift to 2nd may occur when selector lever is shifted 
from “О” or "2" range to “L”, but this is normal, 


| 


бав 
Pram as aea A ee ааста 


E 


Direct clutch solenoid or 2nd 
brake solenoid defective 


Perform Yolencid check "C' 


Controller defective. 


‘Systematic Trouble Shooting (3) 


Car does not move backward in 


Perform "А-4" check HOX. [ Shift lever switch 
defective 


ок 


Perform solenoid check | Not OK Г Direct clutch sole. 
* noid or 2nd brake 
solenoid defective 


ок 


Controller defective 


Systematic Trouble Shooting (4) 
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e Color of wires connected to shift lever switch coupler 
| Black/Red |Black/Yellow| Yellow Red Black [Green/Red | Green Greeven 

Р Г 

я | —— i 

N ] a 

с i | | = 3 

2 T 

t | مل‎ 


Accelerator switch 

Accelerator switch circuit check 

With ignition switch turned "OFF", disconnect controller 

coupler. With accelerator pedal fully depressed, check for 

continuity between coupler terminals E and 2. Refer to page 

7145 for terminals @ ала i£. 

Accelerator switch unit check 

1. Disconnect coupier of accelerator switch mounted on 
accelerator pedal bracket 

2. Connect ohmmeter to accelerator switch coupler and 
Check resistance with accelerator switch turned "ON" and 
"OFF" respectively by moving switch lever by hand, 


AES 
ON 
оге 


‘Onmmeter reacing (resistance) 


Zero 


Infinity 


3. If found faulty in step 2 check, replace accelerator switch, 

4. When replacing accelerator switch, install a new switch to 
реда! bracket according to the following procedure. 

1) Install accelerator switch to pedal bracket. In this stage, 
tighten 2 switch mounting screws only temporarily, not 
securely 

2) Connect ohmmeter to switch coupler. 

3) Depress accelerator pedal fully and check in this state that 
switch is "ON", that is, ohmmeter registers zero ohm. 

4) Release accelerator pedal 10% of pedal stroke away from 
fully depressed position as shown. Holding pedal in this 
position, adjust switch by moving it so that switch turns 
from “ОМ” to "OFF", that is, ohmmeter pointer moves 
from zero to infinity. Tighten 2 switch mounting screws 
securely. 

5. Connect switch coupler. 


‘Accelerator өслек 
Sten lever 
Coupier 

Mounting screws 


1. Acomerator sten 
2 Released accelerator pedal 
3. 90% ot pedal siroke 

4. 10% of pedal stroke 

H 
В 


Fully depressed pedal 
змне "ON" 


Accelerator Switch 


4l 


Accelerator switch Installation 
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Checking procedures for and "0" 
checks. 1 Controller coupier 


NOTICE: 

Do the following before carrying out A, B, C and D cheeks 

described hereunder. 

1. Tum ignition switch "OFF" 

2. After turning ignition switch "OFF", disconnect control: 
ler coupler. 


The figure (right) shows terminal numbers of the coupler as 
disconnected from controller viewed from wire harness side, 
For each check, bring ohmmeter prods in touch with termi 
nals from wire harness side of coupler disconnected. Wes exter: 


И Yellow 10 Bisck/White 
2. Pros wv n 

3. (No wire! 12 BlackiGreen 

4. Green/Bive 13. Yeliow/Green 

5 Red 14. Light green/Red 
6 Light green 15 Сам green/Biack 
7. Light green White 16, Buck/Rec 

8 Green 17 Green/Red 

9. баули 


Coupler Terminal Numbers 


'A—1" check procedure {Viewed from Wire Harness Side) 


| Shim selector iever to 07 
| range 


Check terminals 12- S СИ 
ED" range) for continuity | 


pem 


Check terminali? -SNPE | Сопвеыйу 
“N” ranges) for discontinuity 


Lond 


[Turn ignition өтте "ON" and] 

check the voltage between ter 

ттан (3 and у CR. range) Y Controler солот 
[ov 


- "A-1" Check 
Creek" семе 


discontinuity 


асоту 


Слеск@-@И "1° range) for | Continuity 
discontinuity = 


——H- | 
| Discontinuity | 

Shift lever switch ın good | Shift lever switeh 

condition defective 
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'" check procedure 


Shift selector lever to "2^ 
range 


Check terminals (i$ - © 


Continuity 


| iO" rangel for continuity 


Discontinuity 


Check (2 — (8) ("L" range) for 


Continuity 


discontinuity 


Discontinuity 


[Turn ignition switch “ONT апа | 
check the voltage between ter 


About 12V 


minals (p and $ ("R^ range) 


Check 
continuity 


Continuity 


Discontinuity 


[SHIR lever switch in ооа 
condition 


‘Shift lever switch 
defective 


Жа 


7 check procedure 


ift selector lever to “L” 
range 


Linge 


| 
i 


Check iP — @ ("L7 range! tor 
continuity 


Continuity 


Discontinuity 


| 


[ Shite lever switch in good 
condition 


| Shite lever switch 
[detective 
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3. Controller coupler 


"A-2" Check 


1. Controller coupler 


A-3” Check 
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“A—4" check procedure 


neck Q- O 


Shift lever switch 
defective. 


3" check procedure 


sensor check 


2. Front wheel 


Raise front whet 


Does resistance between (ib and 
vody ground become infinity 

ind Zero ohm alternately when 
front left and right wheels are 
turned by hand? 


* Speed sensor detective 
© Poor grounding 

* Wire breaks or coupler 
Ya disconnection between “8” Check 
GB and speed sensor 


Speed sensor in good condition 


“ 
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'C” check procedure 


Direct clutch solenoid and 2nd brake 
о check 


Disconnect solenoid wire coupler under | 
battery 


Is a chick heard from direct clutch sole: 


noid when 12 voltage is applied to red 

wire terminal of coupler on transaxle 

del 1. Solenoid wire coupler 
Direct clutch’ 2. Rag wire for direct 
koe амел solenoid 


ve 


when 12 voltage is applied to yellow (| 
wire terminal c! ? 

terminal of couple debo 
solenoid 
| defective 


3. Yellow wire for 2nd 
brane soenoe 
4. 12V bouery 


| “С° Check 


Direct clutch and 2nd brake solenoids | 
in good condition 
n ul 


1. Direct cute solenoid 
2 2nd brake solenoid 


Direct Clutch and 2nd Brake Solenoid 


“D” check procedure 

NOTICE 

* Apply parking brake and block car wheels. 

© Place selector lever into “Р” range when accelerator pedal is released. 

© Perform each check with engine running. 

© Checks with asterisk mark (+) should be carried out within a short period of time and each continuity test in an 
accelerator pedal should be immediately released after each continuity test. Keeping accelerator pedal depressed fully for a 
long time (engine at high revolution speed) can cause transaxle fluid temperature to rise excessively high 


stant, and 
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Vacuum switches and accelerator switch check ("D^ check) 


| 


Disconnect controller coupler with ignition switch turned “OFF 


Start and warm up engine 


Check Ф — F for discontinuity 


Continuity 


| oem 


Vacuum switches 


H 


Check @ — 10 for discontinuity defective 
T 
pum 
Contini 
Check 2 = i$ tor discontinuity —- 
ppm rs 
M \ceelerator 
Continuity 
Check @ — © for discontinuity ڪڪ‎ swach. 
defective 
‘Discontinuity 


Depress brake pedal fully and place selector lever into 


| 


I 


шеме 
+ [Depress accelerator pedal fully and check 0 — O for continuity tee 
= | 
= Discontinsiny | | Vacuum switches 
+[ Depress accelerator pedal fully and check 2 — (8 for continuity у= едн 
pem 
Discontinuity 
"| Depress accelerator pedal fully and check 12 — @ for continuity 
Contnay 
і —Á ‘Accelerator 
+ [Depress accelerator pedal fully and check @ — © for continviry _ } sor switch 
defective 


| Continsity 
‘ 


Vacuum switches and accelerator switch in good condition 


Wiring diagram of gear shift control system. 


Page 7A1-45 shows electric circuit of gear shift control system. 


Referring to this circuit diagram, check each circuit of 

switches, solenoids and sensor for disconnection and poor 

contact. 

NOTICI 

* Make sure to turn "OFF" ignition switch before checking 
each circuit. 

ө With ignition switch turned "OFF", disconnect coupler of 
controller. 
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For electric circuit check of each part, hold prods of ohm- 
meter in touch with wire connected side terminals of the 
disconnected coupler (on wiring harness side). 

The numbers show each terminal number of the disconnected 
coupler (on wiring harness side) viewed from wire connected 
side. 
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Wiring Diagram of Gear Shift Control System 
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Shift lever switch 

Shift lever switch circuit check 

Place selector lever in "P^ "N", "D", "2" or “L” range 
and in each range check for continuity between the following 
terminals of the disconnected controlier coupler (on wiring 
harness side) respectively. 


NOTICE: 


For “В” range check in below table, turn ignition switch 
ТОН" and check the voltage between terminals (2 and @. 
‘The voltage should be about 12V. 


Coupler terminal numbers to 
connect ohmmeter to. 


| P | 8-9 
| R | G - 9 von meer 
| N | з-@ 

g | $-9 

2 | 2-0 

D $-0 Ж 


Shift lever switch unit check 

1. Apply parking brake and block car wheels 

2. Shift selector lever as described in the following steps. 
With selector lever in “Р” ог "N" range depending on each 
step, turn starter switch "ON" and check that this causes 
starter motor to operate, in other words, engine to start 

1) Shift selector lever to 79" range and turn starter switch 
"ON". 

2) Shift selector lever from “Р” to “М” and turn starter 
Switch "ОМ". 

3) Shift selector lever from "N^ to “L”, then back to “N” 
again and turn starter switch "ON" 

4) Shift selector lever from “N” back 10 “Р” and turn starter 
‘witch "ON" 

3. If found faulty in any one of O. Ф), (D and Dehecks in 
the above step 2, 2 nuts of manual shift lever may possib- 
ly be loose. So retighten these 2 nuts and then perform 
checks in step 2 again. 


J Manusi shit lever nuns 
2. Manual snitt lever 
3 мт tever switen 


Manual Shift Lever Nuts 
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4. After checks in step 2, shift selector lever to "D", 

and “R” one after another. In each of these range, 
turn starter switch “ON” and check that this doesn't 
cause starter motor to operate 

5. If failure is not corrected even after retightening 2 nuts as 
described in step 3 or found faulty in step 4 check, 
loosen shift lever switch mounting bolt and then, with 
selector lever shifted to “N” range, move shift lever 
switch by hand as shown in below figure, Stop the shift 
lever switch at the position where а "Click" is heard trom 
the switch. and then, retighten the mounting bolt. Be 
sure to perform checks in step 2 and step 4 after retighten 
ing mounting bolt. 


] 
KS 


1. Shite lever 
2 Mounting bolt 


Adjusting Shift Lever Switch Position 


6. If faulty condition still exists even after adjusting shift 
lever switch position as described in step 5, there may 
possibly be a poor contact within shift lever switch. 
Check for continuity in switch as follows 

1) Disconnect 2 couplers of shift lever switch. 

2) Shift selector lever to each range, In each range, check 
continuity between the shift lever switch coupler wires 
shown in the table by using ohmmeter. If found faulty, 
replace shift lever switch 
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Direct clutch and 2nd brake solenoids Vacuum switches (No. 1, No. 2 and No. 3) 
Solenoid circuit check Vacuum switch circuit check 
1. With ignition switch turned "OFF, disconnect controller 1. With ignition switch turned “OFF”, disconnect controller 
coupi coupler 
2. Measure resistance between the following coupler termi. 2. Check for continuity between the following coupler 
пан. Both circuit should register about 13 ohms. terminals, 
Solencig | Coupler terminal numbers to тоат Coupler terminal numbers to 
connect ohmmeter to connect onmmeter to 
Direct citen | ®-@ No.1 | $-9 


2nd brake Û ®-@ No.2 we 
LL No.3 99 - 0 


Solenoid unit check. 

3. Drain fluid from transaxle Vacuum switch unit check 

2. Remove transaxle oil pan. 1. Disconnect vacuum hose and electric wire coupler of 
3. Disconnect solenoid couplers at each solenoid. vacuum switch, 


2. Remove vacuum switch trom dash panel. 

3. Check vacuum switches (No, 1, Мо. 2 & No. 3) for proper 
‘operation by using vacuum pump and ohmmeter. 
Vacuum switch is in good condition if ohmmeter pointer 
indicates 0 2 when по vacuum is applied and it moves 
from 0 П to = П when specific vacuum as given below is 
applied to each vacuum switch, 

4. If found faulty in step 3 check, replace switch 

5. Reinstall vacuum switch to dash panel and connect 
vacuum hose and coupler. 


1 Solenoid coupiers 
2 Direct dutch sono 
Э 2nd broke solenoid 
3 Orne 


‘Solenoid Couplers 


4. Connect ohmmeter between solenoid terminal and sole- 
noid body and measure solenoid resistance. if about 13 N 
resistance exists, solenoid ıs in good condition. 

S. Connect positive terminal of 12V battery to solenoid 
terminal and negative terminal to solenoid body Check 
that a click of valve operation is heard from solenoid 
when connection ıs made. 


Vacuum smite No. 1 


NOTICE: 


2 Vacuum smeten No. 2 
Make sure not to reverse positive and negative terminals of 3. Vacuum serch No. 3 
battery when connecting them to solenoid, 4. Vacuum pump (09917-47810) 
$ Onmmerer 


6. If found faulty in step 4 or 5 check, replace solenoid 
7. After checking, connect coupler to solenoid. 
8. After installing он pan, refill transaxle 


Checking Vacuum Switches with Vacuum 
Applied 
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Wires to connect T 
Vacuum switch wares Vacuum to apply (mm Hg) | Ohmmeter pointer indication 
Not Yellow wire and Black оп 
wie Fomo wan 
s оп | 
No.2 Green wi 
| 190-210 Fromonw e 
| о оп 
No 3 Blue wie and Black wwe Ln ax: 
90-110 [Г From OR tose п | 
Speed sensor 


Remove instrument cluster bezel. 
Remove instrument cluster assy from instrument panel. 
Remove speedometer 

Using ohmmeter, check speed sensor 


Connect ohmmeter to 2 terminals of speed sensor which is 
installed on the back of speedometer. Ohmmeter pointer 
indicates either 0.9 or = 2 in this state. 


Checking Speed Sensor 


5, In the same state as in step 4, turn speedometer cable 
joint one full turn clockwise gradually. During this turn, 
check that ohmmeter pointer deflects toward % N or 
O 0 4 times. If ohmmeter pointer was at O П before 
turning speedometer cable joint, it deflects toward = П 4 
times during one turn, and if it was at = SR, it deflects 
toward 0 Q1 4 times 

8. If found faulty, replace speedomet 


7. Reinstall removed parts and connect couplers 
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ON VEHICLE SERVICE 


OIL PAN GASKET 


Remove or Disconnect 
1 Raise car and drain transaxle flu 


NOTICE: 
With some cars, oil pan can be removed and reinstalled 
smoothly in this state. If so, steps 2, 3 and 4 need not be 
performed. 

But if it can't be removed or reinstalled smoothly, be sure to 
follow these steps. Attempt to remove or reinstall oil pan 
forcibly without these steps will damage oi! pipes, mating 
surface of oil pan and so on. 


2. Stabilizer shaft mount bolts 


Loosen transaxle mounting bolts 
Он pan from transaxte 

After removing oil pan bolts. tap around сй pan lightly 
with a plastic hammer for removal 

NOTICE 

® Never hammer oil pan hard, or it may be deformed. 

* Do not force oil pan off by using a flat tip screwdriver or 
the like as it may cause damage to gasketed surface 


Removing ОП Pan 


6. Oil pan gasket 
Remove gasket on mating surface thoroughly 


| 


‘Stabilizer Shaft Mount Bolts 


3. Transaxle mounting member 


эла mounting member 
3 munung member colts 


Mounting nurs 


Removing Он Pan Gasket 


Instali or Connect 
For ой pan installation 
care for the following 

1 Make sure to use new gasket 

2 Ciean inside of oil pan betore installation 


everse iti removal procedure using 


Transaxle Mounting Member 


3 Clean ой cleaner magnet and install it ın the position 
right below ov strainer. 


Тесһпїса! 


cleaner magnet 


Oil Cleaner Magnet Installation 


4 There are 15 ой pan securing bolts in all and two of 
them have cross groove in their heads. Mount these 
cross grooved bolts in such positions as shown in figure 
after applying sealant to their threads. However, do not 
apply sealant to other 13 bolts, 

Tighten oi! pan bolts to the following torque one after 
another diagonally 
Be sure not to over-tighten. 


4-6Nm 
il pan bolt 
Tei on 04-08 tem 
майы дды, 30-40mft 


1. Cron grooves bolts 
2. Sealant HN1373 


ОЙ Pan Bolt Installation 


Service Information 


5. Tighten transaxle mounting member bolts, mounting nut 


and stabilizer shaft mount bolts to the specifications. 
Bolt or aut Tightening torque 
50—60Nm 
Tran intin 
[сеснен 50-6.0кут 
365-4301 
40- S0Nm 
Mounting nut 40-50 kgm 
29.0 - 36.0 lb 
30 SNM 
Бый att mount ا‎ 
220-3951 


6. Upon completion of installation, warm up transaxle and 
check for oii leak 


OIL STRAINER 


Remove or Disconnect 
1. Drain transaxle fluid, 


2. Remove cil pan. 
3. Remove ой strainer. 


1 OW steamer 


Oil Strainer 


Install or Connect 

1. Clean cil strainer. 

2. Oil strainer to lower valve body. Tighten oil strainer bolts 
105-6 Мт (0.5 — 0.6 kgm, 37 — 435-9), 

3. Reinstall oil pan and refill transaxle fluid. 

4. Upon completion of installation, warm up transaxle and 
check for oil leakage. 
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DIRECT CLUTCH AND 2МО BRAKE SOLE- 
NOIDS, AND SOLENOID WIRE HARNESS 


Remove or Disconnect 

1. Drain transaxle fluid and remove oil pan. 

2. Couplers from direct clutch and 2nd brake solenoids, and 
then solenoids themselves 


1 Couplers 
2 Drect елек solenoid 
3. 2nd brake solenoid 


Solenoids 


3. Solenoid wire harness with grommet from upper side. 


1 бошо ware harness 
2 Grommet 
3. Grommet sea! 


Solenoid Wire Harness 


Install or Connect 

1. Solenoid wire harness to transaxle case It grommet seal 
("O^ ring) is damaged, replace it. See above figure for 
grommet and seal ("O" ring) 

2. Direct clutch апа 2nd brake solenoids to lower valve 

body. If solenoid seal ("O" ring) it damaged, replace it. 

Solenoid wires to each solenoid. 

Ой pan 1o transaxle and then refill transaxle fluid 

Solenoid wire harness coupler 

Upon completion of installation, warm up transaxle and 

check for oil leakage 
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OIL PRESSURE CONTROL CABLE 


Remove or Disconnect 
1. Oil pressure contro! cable from accelerator cable after 
removing cable cover. 


Oil Pressure Contro! Cable 


2. Drain transaxle fluid. 
3. Oil pan. 

4. Oil pressure control cable from throttle valve cam. 
5. Oil pressure control cable from transaxle case. 


1. Throne valve cam 
2 Он pressure control able 


Throttle Valve Cam 


Install or Connect 

Reverse the removal procedure for installation. After con- 
necting oil pressure control cable to accelerator cable, check 
and adjust oil pressure control cable play. 


ZATSG) Technical Service Information 


Checking and Adjusting Oil Pressure Control Cable 


Play 

1. Check acci тог cable for play and adjust if necessary. 4. If measured clearance is out of specification, loosen 
adjusting nuts Æ and adjust by turning them. If attempt 
to adjust clearance to specification by turning adjusting 
nuts @ tails, try to adjust with adjusting nuts В. Tighten 

2 ine and run it at idle. Then check to ensure _ PUS after adjustment. 


tha Idi og ls not at works 5. Install cover after check and adjustment, 


3. After removing oil pressure contro! cable cover, check 
that booticinner cable stopper clearance shown in 
below figure is within 0 — 0.5 mm (0 — 0.02 in) by using 
thickness gauge. 


or cable | 


Inner cable stopper 
Clearance (0 - 0.5 mm, û ~ 002 inl 
Adsteg nits ® 
Adwsting nus (8) 


2 
3 
5 
6 
7 


Checking and Adjusting Ой Pressure Control Cable Play 
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MANUAL SELECTOR Install or Connect 
Reverse the removal procedure for installation 


Remove or Disconnect © Apply grease to the positions indicated as А in below 


1. Sater клор sew and mem selector kneb by tuning ene 
ا‎ © Tigaon nus bo te speciation 
2. Console box. 
3 бана indicator au v m шит 
4. Select cable from selector lever. | 18-22Nm 
5. Raise car Selector lever atent | 18-22 kgm 
i (eue landen nod ek pated Bis у 
7. Lese ting wit selector leer rom oor - 
Г леме 
— ND rt 
| 75-115 Ibft 


1. Manual selector knob 
2. Оше pin release rod 
3 Detent pin 

4. оле) 

5. Selector lever 
6. Spring 

7. an 

8 Bun 

9. Lever housing 

10. Selector lever shalt 
11 Selector lever 

12. Housing seat 
13. Selec: indicator aum. 
ла Humination lame 


O авом grease H327 


Manual Selector Components 
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SELECT CABLE 


Technical Service Information 


= 


Retainer (787 ring) 


Select Cable Components 


Remove or Disconnect 
1. Console box 

2. Select indicator. 

3. Select cable from selector lever and then from floor. 
4. Select cable from transaxle. 

5. Raise car. 

6. Select cable from front panel. 
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Install or Connect. 
Raise car. 

Select cable to front panel. 

Lower car. 

Select cable to floor. 

Select cable to selector lever after greasing select cable 
pin. 

Selact indicator to lever housing. 

Console box. 

Select cable to select cable bracket on transaxle, 

Select cable into manual select cable joint hole, and then, 
shift manual shift lever to “М” range. 


ГСТУ 


e» 
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SHIFT LEVER SWITCH 


NOTICE: 
Do not overhaul shift lever switch, 


Remove or Disconnect 
1. Shift lever switch couplers, 
2, Shift lever switch from transaxle. 


Install or Connect 
1. Shift manual shift lever to “М” range, that is, to shift 
selector lever to “N” range. 


Select cable 
Manual shift iver 
Manual seer cable joint 
Shite lever voten 


Y Cable Joint and Manual Shift 
“Range 


Manual 
Lever in 


10. With selector lever shifted to "N^ range, turn nut @ in 
figure by hand till it contacts manual select cable joint. 
Then tighten nut 8 with wrench 


E 3. Manual shift lever 
2 Select cable 


Manual Shift Lever in “М” Range 
2. Using flat head screwdriver, turn shift lever switch joint 
clockwise or counterclockwise to the position shown in 
figure and check that a "click" is heard from joint at 
this position, 


1 мА 
2 Manual select cable joint 
зм B 


Select Cabe Миз! È & В) 


11. After select cable was installed, check for the following. 
© Push car with selector lever shifted to "P" range 
Car should not move 
© Car can not be driven in “N” range 
© Car can be driven in "D: 


А Т 
and ^L" ranges. 2 Shit lever etch joint 
* Car can be backed in “R” range 


Shift Lever Switch Joint 
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3. After installing shift lever switch to manual shift sheft, 
move shift lever switch by hand in arrow direction as 
shown in figure. Stop at the position where a “click” from 
joint is heard or felt by hand and then secure it by tighten- 
ing bolt to 13 ~ 22 Nm (13 — 23 kem, 95 — 16.5 
н) torque 


1 Shite lever көмек, 
2 Bott 


Adjusting Shift Lever Switch Position 


4. Couplers and clamp. 

Upon completion of shift lever switch installation, check 

for its proper installation according to the following. 

1) Apply parking brake and block car wheels. 

2) With selector lever shifted to "P" range, turn starter 
switch "ON" and check that this causes starter motor 
то operate. 

3) Shift selector lever from "P" to “N” range, turn 
starter switch “ОМ” and check that this causes starter 
motor to operate 

4) Shift selector lever from “N” to 
"№" range, turn starter switch "ON. 
this causes starter motor to operate, 

5) Shift selector lever from “М” to "P^ range and check 
starter motor for operation as in step 4). 

6) Check to make sure that in any other range than "P" 
and "N^, starter motor doesn’t operate even when 
starter switch is turned “ОМ”. 

7) Turn ignition switch "ОМ. 
and shift selector lever to 
that back up tamps light 

If any check result was unsatisfactory in step 5, remove 

shift lever switch and perform steps 1 to 4 all over again. 


and then back to 
and check that 


{without starting engine) 
Я" range. Then check 
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TRANSAXLE ASSEMBLY 


Remove or Disconnect 

1. Disconnect negative cable from battery. 

2. To take down engine with transaxle from car body, 
remove or disconnect hoses, pipes, electric wires, cables 
and parts. 

3. Disconnect drive axle (L] from differential side gears of 
transaxie and drive axle (В) from drive axle inner shaft. 


For engine and transaxle 
removal, it is not necessary to remove the drive axle from 
steering knuckle. 

4. Install lifting device. 

NOTICE: 

Before lifting engine with transaxle, recheck to ascertain all 
hoses, electric wires and cables are disconnected from engine 
and transaxle. 


5. Take down engine with transaxle, 

6. Remove transaxle case housing lower plate. 

7. Remove six (6) drive plate bolts. To lock drive plate, 
engage а minus screwdriver with the drive plate gear 
through the notch provided at under side of transaxle сазе. 


Ore piate 
Drive plate boit 


Minus пелена 
Engine ой gan 


1 
2. 
3 Noten 
5 


Removing Drive Plate Bolts 


B. Remove bolts and nut fastening engine and transaxle, and 
remove transaxie from engine, 


NOTICE: 

© When removing transaxle ass’y from engine, move it in 
parallel with crankshaft and use care зо as not to apply 
excessive force to drive plate and torque converter. 

© After removing transaxle ass'y, be sure to keep it so that 
oil pan is at the bottom. If transaxle is tilted, fluid in it 
may flow out. 


Install or Connect 

Reverse the removal procedure. The important steps in 
installation are as follows 

* Before mounting transaxle assembly: 

а) Apply grease around the cup at center of torque 
converter (Refer to below figure). 

5) Measure the distance A shown in below figure. The 
distance should be more than 21.4 mm (0.85 inl. If it 
is less than 214 mm (0.85 inl, it means that the 
torque converter is improperly installed, Therefore, in 
such a case, remove the torque converter, and then, 
reinstall it for proper installation. 


1, Torque converter 
Z. Tramaxie сме Routing 
3. Flange mt 

4 сә 

5 "Apply grease WN1327 


А More than 
2 214 mm (0.85 i 


Torque Converter Installation 


© Tighten six (6) drive plate bolts 1.8 — 1.9 крт (18 — 19 
Nom, 13.0 ~ 140+) 

© Lower engine with transaxle into car body and tighten 
engine and transaxle mounting nuts and bolts, and remove 
lifting device. 

© After installing drive axles (R & L) into differectial side 
gear of transaxle and drive axie inner shaft, tighten ball 
stud bolts and stabilizer bar mount bracket bolts to speci- 
fications. 


* Adjust accelerator cable play. 


* After connecting oil pressure control cable to accelerator 
cable, check oil pressure control cable play and adjust if 
necessary as previously described. 

‘© Install select cable as described 


* Refill engine cociant to specified level. 
® Refill transaxle and check the fluid level 
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© Before starting engine, check again to ensure that all 
parts once disassembled or disconnected are back in place 
secure! 

* After engine is started, check for oil leak, abnormal noise 
and other malcondition. Also, check each part for opera- 
tion. 
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UNIT 
DISASSEMBLY OF TRANSAXLE 


NOTICE 
* Before overhauling transaxle, clean it thoroughly зо as to 
prevent its inner parts against dust and dirt during over 
haul. 

When placing removed tramaxie on working table, be 
sure to put а soft mat on table зо аз not to damage 
outside parts of transaxle 

Use special care for gasket removal, Gasket must be 
removed completely and gasketed surface must not be 
damages 

When removing snap ring. be careful not to damage any 
other part. 

When removing bearing. do not apply force to bearing 
ball or roller 

Do not remove parts more than necessary, 

Be careful not to expose removed parts to dust and dirt. 
Keep removed parts clean always. 


Remove or Disconnect 


Torque converter 


Removing Torque Converter 


2. Он level gauge and он filler tube. 


| 
| 
| 


Removing Ov Filler Tube 


REPAIR 


3. Drain transaxle fluid 
To drain fluid better, tilt transaxle in various directions 
4. Oil pan and oil pan gasket 


NOTICE 

* For removal of oil pan, do not turn transaxle over as this 
will contaminate valve body with foreign matters in the 
bottom of oil pan. 

* When removing ой pam, tap around it lightly with a 
plastic hammer. Do not force it off by using a serewdrivi 
and the like, 


5. Couplers of direct clutch and 2nd brake solenoids 


Couple: of greet eiuieh volenoid 
Counter of 2ng baxe депоа 


Couplers of Direct Clutch and 2nd Brake 
Solenoids 


6. Two ой tubes from lower valve body. 
Remove them by pulling up tube end with a serewdriver 


Removing Ол Tubes 
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7. Oil pressure control cable trom throttle valve cam and 
then cable 


Technical Service Information 


1. OW pressure control cable 
2 Throttle valve cam 


‘Removing Oil Pressure Control Cable 


8. Ой strainer and lower vaive body 
For removal of lower valve body. remove the 11 bolts 
shown in figure 


Lower Valve Body Bois 


9. Accumulator pistons and spring. 
Position а rag on pistons to catch each piston. To remove 
Pistons, force low-pressure compressed air (1 kglem?, 
15 psi, 100 kPa, max) into holes shown, and pop each 
Piston into the rag. 

NOTICE 

Do not attempt to depress accumulator pistons before 

removing them. Otherwise, fluid may be ejected from the 

fluid passage into the face of the Technician 
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1. Accumulator pss 


Removing Accumulator Pistons 


10. Second brake band cover and gasket 
11. After removing second brake bend cover, check second 
brake piston stroke as follows. 
1) Scribe mark on piston rod as shown in below figure. 
2) Blow air into oil hole and measure rod stroke 


15-30mm 
(0.06 ~ 0.11 in) 


‘Second brake piston rod | 
токе 


3) If out of specification, replace piston rod with the one 
of different length or replace second brake band, 
2nd brake piston rod of 2 different lengths are available 
as spare parts, 


Piston rod length | Identification mark 


3213 mm (4.77 in) 


Available 
piston rod 


Unmarked 


Marked 


122.7 mm (4.83 in) 


í 1 Mark 
2 Piston rod stroke 


Mark and Piston Rod Stroke 


1. Osi nole (Blow hore) 


Oil Hole 


белим. 
2. laentitication mark 


Mark on Piston Rod (Length : 122.7 mm) 


12. Second brake piston [Removal is not required if second 
brake piston and rod are in good condition.] 

Remove snap ring with a screwdriver or the like while. 
pushing in piston cover and remove cover and piston. 
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13. Solenoid wire harness. 
1) Remove wire hold plate securing nut. 
2) Remove 2 wire clamps on transaxle and pull out solenoid 
wine. 


1. Solenoid wire harness 
2 Came 


‘Solenoid Wire Harness 


14. Oil pump. 

1) Remove 6 ой pump securing bolts. 

2) Remove oil pump by using special tool (Ой pump 
remover, 09918-48210) 

NOTICE: 

Be careful not to loose bearing and bearing races which may 

sometimes stick to oil pump. 


1 Paton cover 


2. Second brake piston 


Second Brake Piston 


2 Special тоо! (Oil pump removeri 


Removing Oil Pump 
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15. Transaxle case housing, 
1) Remove housing internal bolts and external bolts. 
2) Remove housing while tapping around it lightly with a 
plastic hammer 


1. Dvect clutch 
2 Inout shaft 


‘Removing Direct Clutch & Input Shaft 


18. Direct clutch ass'y from input shaft. 


1 Transaxle cate housing 


Removing Transaxle Case Housing 


16. Second brake band pin. 


1. Duet late 
2 impor matt 


Removing Direct Clutch 


19. Second brake band. 


NOTICE: 
Be careful not to give damage or bend to second brake band. 


20. Front planetary ring gear and ring gear bearing. 


3 Second brake band pin 


Removing Second Brake Band Pin 


17. Direct clutch and forward clutch at the same time while 
holding input shaft 

NOTICE: 

Be careful not to loose ring gear race and bearing which may 

sometimes stick to input shaft. 


1 Fung gear 
2 Bearing 


Removing Front Planetary Ring Gear & Bearing 
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21. Front planetary gear азгу. 
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24. One way clutch and rear planetary gear 


Front Planetary Gear Азуу 


22. Planetary sun gear and front planetary gear bearing. 


‘One-way Clutch & Rear Planetary Gear 


25. Rear planetary ring gear, ring gear bearing and washers, 


Planetary Sun Gear 


23. One way clutch snap ring by using a screwdriver 
NOTICE: 

Use care not to damage transaxle case when removing soap. 
ring. 


1. One-way elute? snap ring 


Rear Planetary Ring Gear, Bearing & Washers 


26. Check Istreverse brake clearance. 
Measure clearance between snap ring and flange with а 
thickness gauge. 


0.58 — 1.92 тт 


RARE (0.023 — 0.075 in) 


Y out of specification, replace Tstreverse brake disc or 
plate with a new one. 


Oneway Clutch Snap Ring 
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Checking Istreverse Brake Clearance 
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27. 2 snap rings by using a minus screwdriver. 31, Reduction driven gear nut 
1) Free the nut from caulking by using a chisel 
2) Shift manual shift lever to parking position 
so that output shaft is locked and cannot turn. 
3) Loosen the reduction driven gear nut 
NOTICE: 
Loosen the nut carefully by using a wrench. Do not cause a 
shock such as by hammering wrench as parking lock paw 
and output shaft will be damaged. 


range) 


‘Removing 2 Snap Rings 


28. Isteeverse brake flange, discs, plates and damper plate. 


1. Reduction бетеп gear nut 
2 Output shaft 


Reduction Driven Gear nut 


32. Pull out reduction driven gear. 


Removing Flange, Discs and Plates, etc. 


29. Differential gear ass'y 

30. Transaxle rear cover. 

1) Remove 10 bolts and 2 nuts 

2) Remove rear cover by tapping lightly with а plastic 
hammer. 


Removing Reduction Driven Gear 


33. Drive counter shaft out with a plastic hammer. 


Removing Rear Cover 


Removing Counter Shaft 
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34. Output shaft 
Remove output shaft by pushing outer race of internal 
Output shaft bearing with special tools (Output shaft 
remover 09927-08210. and remover handle 09925 
18010) from inside of transaxle case 

NOTICE: 

it out Output shaft 


will be damaged. 
* Be sure to fit 4 legs of special tool (Output shaft remover) 
in 4 notches of transaxle case. 


1. Output shalt 

2 Tranuaxle case 

3. Sepe» toot 
[Remover handel 

4. Special tool, 
(Оаро shaft remover) 


Removing Ougput Shaft. 


35. Parking lock pawl, paw! shaft and sleeve, etc. 

1) Pull out parking lock рамі shaft and spring. 

2) Remove parking lock pawi. 

3) Pull out parking lock paw! sleeve. 

4) Manual detent spring ass'y and manual shift shaft. 


di Parking ioc pawl shaft 


Removing Parking Lock Pawi Shaft & Parking 
Lock Paw! 


Technical Service Information 


Removing Parking Lock Pawi Sleeve 


36. Ist-reverse brake piston. 
3) Push down return spring ass'y and remove snap ring. 
2) Remove return spring ass'y. 
3) Pull out 1stseverse brake piston by blowing low-pres- 
sure air into oil hole. 
NOTICE: 
Blow air lightly so as not to tilt piston. If piston does not 
рор out with compressed air, lift out piston from case, using 
a needle nose pliers. 


1 Return soning агу 


Removing Snap Ring 
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2 1. Return soning ану 
2 тимеле brake piston 


Removing return Spring As'y 


a са 


К 1 
ULLA ات‎ 


Removing Tsireverse Brake Piston by Blowing 
Air 
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COMPONENT GROUP OVERHAUL 


Tome case ' 


Different 


Jason e Runs. ©. Front planetary ong gear | 
р ; ШШ. 
Greene Н | 

| 


Componen: Groups 


General Description 

This section describes disassembly, assembly, check and 
adjustment procedures of each component group. 

(Reter to above “igure: 


Disassembly Notice 

Note that parts of the same types are used among some 
component groups. For example, discs, clutch plates and 
seals used for different component groups are of the same 
shapes. If more than two component groups are disastembi- 
ес at the same time, it may occur that these parts of the 
same shape but for different component groups are mixed 
and wrong parts are used for reassembly. Therefore, if it 
becomes necessary :0 overhaul more than two component 
f, work on one component group at a time so as to 
nt such erroneous installation, Should it be necessary 
to overhaul more than two groups at the same time for some 
reason, make sure to keep parts for each component group 
separately Curing disassembly so that they won't be mixed 
p. 


Cleaning Notice 

© Before reassembly, be sure to clean ali disassembled parts 
and blow air into fluid passages and holes to clean them. 

* Use automatic transaxle fluid or kerosene аз cleaning 
solvent 

* When using compressed air to dry parts, keep your face 
away то avoid being sprayed with solvent 


Assembly Notice 

© New brake discs, clutch discs and brake band that are to 
be used for replacement must be soaked in automatic 
transaxle fluid for at least 2 hours before assembly 

© Use special care when handling each part composed 
component group so as not to damage 

* Tighten each bolt and nut to their specified torque 

© Before installing, be sure to apply automatic transmission 
Пи (ATF) to sliding, roiling and thrusting surfaces of all 
component part. Also after installation, make sure 1o 
Check each part for proper operation. 

* After each gear installation, check to make sure that 
gear rotates smoothly, 

* In handling bearing. use care not to damage it and apply 
ATF to it before installation 
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* When installing snap ring, use care not to damage any 
other parts near snap ring. 

© All gaskets and rubber “О” rings should be replaced. 

* Make sure that snap ring ends are not aligned with one of 
cutouts and are installed in groove correctly 

© Check thrust bearings and races for wear or damage 
Replace if necessary 

* While installing bearing, do not apply force to ball or 
roller. install bearing by pressing carefully without apply: 
ing impulsive force. 


OIL PUMP. 


Technical Service Information 


© Be sure to make proper selection of direct and forward 
clutch flanges, input shaft bearing race and 2nd brake rod 
and to adjust each to specification. 

© When installing seal ring, be careful so that it is not 
expanded excessively, extruded or caught. 

Apply ATF to "О" ring, too. 

® As cloth chips may stick to parts, do not use gloves made 
of cloth for installation. Do not use waste cloth, either. 

© Apply ATF immediately before installation, for dust and 
dirt are easy to stick to ATF applied on part. 


Orme gear 
Oren gear 

Оя pump cater 
Cover sal rng 


Exploded View of Oii Pump 


Remove or Disconnect 

1. 201 pump cover seal rings 

2. Oil pump cover seal (^O^ ning) 
3. 11 bolts. 

4. Oil pump cover. 


Inspect 
1. Pump body oil seal 
Check for wear, damage or cracks. 


Replace oil seal if necessary 


Pump Body Oil Seal 
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2. Body clearance of driven gear. 
Push driven gear to one side of body. Using a feeler gauge, 
measure clearance between driven gear and body. 


Technical Service Information 


4. Side clearance of both gears. 
Using а steel straightedge and а feeler gauge, measure the 
side clearance between drive/driven gear and pump body. 


007 - 018mm RET 002-005 mm 
2 0059 in} یی بی‎ oe یا‎ (0.0008 — 0.0019 in) 
Le [0.30 mm (0.011 int Ue Ол mm (00039 in) 


1 the clearance exceeds the limit, replace driven gear. 


Checking Body Clearance 


3. Tip clearance of both drive and driven gears, Measure 
(radial) clearance between gear teeth and crescent. 
If the clearance exceeds the limit, replace the gear. 


0.11 0.14 mm 


Standard tip clearance (0.0043 — 0.0085 in) 


Checking Side Clearance 


Install or Connect 
1. Driven gear and drive gear to pump body after applying 


ATE to gears. 
2. Pump cover to pump body and tighten 11 pump cover 
bolts to the specification. 
| B-Y2Nm 
рото Sesto 08-12kgm 
tightening torque. 6055106 


m | onan] 


Checking Tip Clearance 


Tightening Pump Cover Bolts 
3. Two (2) oil pump cover seal rings 
Apply ATF to oil pump bushing and two (2) seat rings. 
5 Ой pump cover seal IO ring] 
Make sure that seal is rot twisted and is fully seated in 
groove, 
6. Check drive gear for smooth rotation. 
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DIRECT CLUTCH 


2 
3 
4. Direct clutch non. ‘Guten aise 
5. Outer seal 31 Clutch flange 
©. Return spring ашу 12. Сме plate snae ring 
Exploded View of Direct Clutch 
Preliminary Check Remove or Disconnect 
Check direct clutch clearance before disassembly. 1. Clutch plate snap ring. 
For checking the clearance, measure the height between 2. Clutch flange, discs and plates. 


snap ring and clutch flange by using vernier as shown in 
figure. If the height is within specification, it means that the 
clutch clearance is within specification. If the height is out of 
specification, replace clutch discs or plates with new ones. 


Height between snap ring | 248—308 mm 
tnd doté flange | PM 


1 E 
Removing Flange, Discs and Plates 

1. Snape 

2. Cien Mange 

3 oem 


Checking Direct Clutch Clearance 


7 


3. Spring seat snap ring. 
Compress piston return springs and remove snap ring. 
Place special tool (clutch spring compressor) on return 
spring seat and compress springs with a press, Then using a 
screwdriver, remove snap ring, 


NOTICE 
f piston return springs are compressed as far down as to 
allow snap ring to move, it is enough. If compressed farther 
down, spring seat may get detormed. 


1 Oireet etuteh orum. 

2. Spring sear snap ring 

3. Speci tool (Clutch soring 
compressor 09926-98910) 

4 orem 


Removing Snap Ring 


Spring seat and return spring ass'y 
5. Direct clutch piston 

Blow compressed air through drum oil hole to remove 
piston, If piston does not pop out, lift out the piston 
with needle nose pliers, 


Removing Direct Clutch Piston by Blowing Air 
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6. Inner seal from drum. 
7. Outer seal from piston. 


Removing Outer Seat 


Inspect 

1. Check valve (steel bali) for free movement in piston. 
2. Check valve for leakage by using low presuri 
If found faulty, replace the piston. 


1. Direct clutch piston 


Checking Check Bell Leakage 


Install or Connect 

1. Inner seal ( “О” ring) 
Apply ATF to inner seal and fit it in drum. Use new inner 
seal. 

2. Outer seal (7O" ring). 
Apply ATF to outer seal and fit it to piston. Use new 
outer seal. 

3. Piston into drum. 
Be careful so that seals ("/O"' ring) does not get twisted or 
caught, 


Technical Service Information 


9. After installing clutch plate snap ring, measure the height 
between snap ring and cluten flange as previously outlined. 


2.49 306 mm 


emt (0.098 — 0.120 in) 


If out of specification even when new clutch dises and 
plates are installed, install flange cf different thickness. 


Following 2 types of clutch flanges are available as spare 
parts. 
Thickness 
Available clutch flange 3.00 mm (0.118 in) 


Installing Piston to Drum 3.37 mm (0.132 in) 


4. Clutch return spring ass'y. 
5. Spring seat. 


1, Snao ring 
2. Cluteh tiange 
3 Hege 


Checking Direct Clutch Clearance. 


Installing Spring Seat 

10. Check piston for movement by blowing air through oil 

6. Snap ring. hole in drum, 
Compress return springs and install spring seat snap ring in 
groove. Place special tool (eluteh spring compressor) on 
spring seat and compress springs with press, and then, 
install snap ring using a screwdriver. 
for usage of special tool (Clutch spring compressor). 

NOTICE: 

* Check to make sure that snap ring is securely fitted in 
4 projections of spring seat. 

* Do not compress return spring more than necessary. 


7. Disc, pates and flange 
Install the following in that order. 

O mee Ouch one D Pave 

Q Pine D Cut ene @ Forge 
NOTICE 
I new clutch discs are to be installed, they must be soaked 
in automatic transmission fluid for at least 2 hours before 
assembly 


8. Clotch plate snap ring 


Checking Piston for Movement 
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TSG Technical 


FORWARD CLUTCH 


Service Information 


1 Input shaft seal ring 
Direct сып washer 
Input shaft bearing race. 


Forward clutch piston 
Outer seal 

Return soring 

Return spring seat 


15. Cluten flange. 
16. Clutch plate snap nng 


24 


Exploded View of Forward Clutch 


Preliminary Check 

Check forward clutch clearance before disassembly. 

Fer checking the clearance, measure the height between snap 
rîng and clutch flange by using vernier as shown in figure. If 
the height is within specification, it means that the clutch 
Clearance is within specification. 

If the height is out of specification, replace clutch discs or 
plates with new ones, 


201—268 mm 


Height between snap ring 
{_ (0079 - 0.108 ini 


and clutch flange 


Checking Forward Clutch Clearance 


Remove or Disconnect 
1. Clutch plate snap ring. 
2. Flange, discs and plates. 


Removing Flange, Discs & Plates 
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3. Spring seat snap ring. 
Compress piston return springs and remove snap ring 
Place special too! (clutch spring compressor) on spring 
seat and compress spring with a press, and then, remove 
snap ring, using a serewdr iver 


NOTICE: 
Do not push down return spring more than necessary. 


1. Spring seat snap ring 

2. Special too! ЇСыле sori 
09926-88310) 

3 Pre 


Removing Spring Seat Snap Ring 


|. Spring seat and springs. 
i. Forward clutch piston. 
Blow compressed air through input shaft oil hole to 
remove piston. If piston does not pop out, lift it out with 
needle nose pliers. 
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Install or Connect 
1, Inner and outer seals ("O" rings] to clutch piston. 
Apply ATE to them and fit to piston. Use new seals, 
iston into input shaft drum 
Use care so that seals do not get twisted or caught 
3. 18 piston return springs and spring seat. 


Installing Piston Return Springs 


4. Spring seat snap ring 
Compress return springs and instali snap ring in groove by 
using a screwdriver 
Place special tool [clutch spring compressor) on spring 
seat and compress springe with э press, See figure (left 
above) for usage of special tool (clutch spring compressor]. 

NOTICE: 

© Check to make sure that snap ring is securely fitted in 4 
projections of spring seat. 

* Do not compress return spring more than necessary. 

5. Install discs, plates and flange. 

Install them in following order. 


Ф пие Ф owen ase (D Piste 
O Cuen дас © Piste © Clutch dac D Flange 


6. Clutch plate snap ring. 
7. After installing clutch plate snap ring, measure the height 
between snap ring and clutch flange as previously outlined. 


= 


If dises and plates are new and yet out of above specifi- 
ation, install flange of different thickness. Following 2 
types of clutch flanges are available as spare parts, 


201—268 mm 
10.079 — 0.105 in) 


Removing Clutch Piston by Blowing Air 
6. Inner and outer seas ("O" rings) from piston. 


Inspect 

1. Check valve (ball) for free movement in clutch piston. 

2. Check valve for leakage by using low pressure ai 
found faulty; replace clutch piston. 
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Thickness 
Available clutch flange 300 mm (0.118 in) 


337 mm (0.132 in] 


8. Check clutch piston for movement by blowing air through 
input shaft oil hole. 


PÁRTSG|Technical Service Information 


UPPER AND LOWER VALVE BODIES 


Upper Vaive Body Components 


RTSG Technical Service Information 


Lower valve body 8 элит valve soring 35. 82 control valve soring 
(Pink. Length: 39.6 ml Г — 1 ml 


Cooler by-oass valve 
9 2-3 vave 


14. 2nd brake solenoid 


Lower Valve Body Components 


Important Steps in Disassembly and Reassembly of 

Valve Bodies 

* When disassembling valve body, be sure to keep each valve 
together with its corresponding spring. 

© When removing upper valve body from lower one, be 
careful not to fall cut 4 pct of steel bal! shown in figure. 
When assembling, install these four (4) steel balls at the 
positions in upper valve body as shown in figure. 


Technical Service Information 


* When installing upper valve body to lower one, install 
sixteen (16) upper valve body bolts as follows. 


Upper valve body tots ERE 
tightening torque 37-43 ib 


1) Install two (2) reamer bolts (positioning bolts) at the 
positions shown as "D" in below figure. Do not tighten 
these bolts to specification at this time, Finger-tight only. 

2) Install other 14 Бойз as shown in figure. 

3) Tighten four (4) bolts Ф to specification. 

4) Tighten eight (8) bolts @ to specification. 

5) Tighten two (2) bolts and two reamer bolts (Dto 


specification 
[о] ® ФФ® 
о * ^ 
| 
S Ф 
g 
ФА ® 
1 
рее" P (Таа 
ah *® 
Four 14] Steel Balls Installation 
Ge 2 
б 
* Replace sach gasket with new one. Make sure that new | 
gasket is the same as the old one before installation. | 
® When insalling each valve to valve body, use special care 1 oal 4 
for proper installing direction. $0560 o 
© Several of throttle valve rings are used at the throttle 
valve in upper valve body. Be sure to install the same 
number of throttle valve rings as those used before disas- 
sembly. 
* When installing lower valve body cover and gasket to lower Bolt Length [Bolt head shape | Pieces 
save оосу, tighten the lower valve body bolt to specif: A | 285 mm (116 opnan Е 
P в | зат (1.49 9 | Deep recess 6 
Lower valve body | 4-6Nm C | 44mm (1,73 in) | Deep recess 2 
som bel | 00-08 D | Reamer boit Normal recess | 2 
tightening torque | 30-4008 


© Tighten throttle valve cam bolt to specification, 


Throttie valve 


cam belt 
tightening torque. 


Upper Valve Body Bolts installation. 
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COUNTER SHAFT AND OUTPUT SHAFT BEARINGS. 


Counter элә! 
Output mati 

Snap ring 

Roller bearing 

Spacer 

Ball bearing 

Bearing pecking plate 
зло ring 

Reaucton driven gear 
Reduction оу gear ut 
Output shaft seal ring 
Quiput satt bearing 


БЕТТИГИ 


nou 


Counter Shaft and Output Shaft 


Counter Shaft Bearings 2. Backing plate (rear cover side). 

Remove or disconnect 3. Front and rear counter shaft bearings. 

1. Snap rings by using a screwdriver. 1) Using special tools (Bearing remover and sliding shaft), 
remove the bearing. 

2) Remove other side of bearing with the same way. 


Removing Snap Ring 


‘Removing Bearing 
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Install or connect 
1. Counter shaft bearing (Roller bearing) to сазе. 
Use special tools (Bearing installer attachment and instal 
ler handie) 
The bearing installer attachment has two sides used for 
installation of counter shaft bearings and output shaft 
bearing. See below figure for details. 


jf" ss 


1. Bearing installe handie (09924-76510) 
2. Bearing insatier attachment 10926-88310) 
3. Use this иде for installation of counter matt bearing 
4 Use та мде for ostalation af output shaft bear 


‘Special Tools (Bearing installer 
Attachment and Handle) 


1. Special tool (Bearing installer attachment) 
2. Special tool (ance) 


Installing Counter Shaft Bearing 


Technical Service Information 


2. Snap ring 

3. Counter shaft spacer to case. 

4. Another counter shaft bearing (bal! bearing) to case. Use 
special tools (Bearing installer attachment and installer 
handie), 


1. Counter halt sacer 


Installing Counter Shaft Spacer 


5. Bearing backing plate and snap ring. 


Output Shaft Bearings. 
When replacing output shaft bearing, remove the damaged. 
bearing and install new bearing эз follows 


Remove or disconnect. 
© Output shaft bearing from output shaft by using two tire 
levers. Do not reuse the removed bearing, 


Install or connect 
* New output shaft bearing to transaxle case. Use special 
tools (Bearing installer attachment and installer handle), 


Installing Output Shaft Bearing to Transaxle 
Case 
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© New cutout shaft bearing to outout shaft, Use soecial ASSEMBLY OF TRANSAXLE 
тоо! (Bearing installer) 
GENERAL ASSEMBLY NOTICE 
| 1. Automatic trantaxie consists of highly precise parts As 
even а flaw in а small part may cause oil leakage or 
arefully befor 


decease in function, check each ом 
installation. 

2. Be sure to toraue each bolt and nut to specification. 
Before assembling new clutch discs and brake band, soak 
them in automatic transmission fluid for at least 2 hours. 
Apply automatic transmission fluid on sliding or rotating 
surfaces of the parts before assembly 
5. Do not use adhesive cements on gaskets and similar parts. 
When assembling transaxle, be sure to use new gaskets and 
^O" rings 

7. Clean all parts by blowing with compressed air. To pre- 
gean vent cloth chios from sticking to parts, never use shop 
E arie rags for cleaning 
oor d Be sure to install thrust bearings and races in correct 


09912452101 8 a 
direction and position as shown in right figure. 
Installing Output Shaft Bearing to Output 
Shaft 


DIFFERENTIAL ASS'Y 
Disassembly and assembly cracedures for diMterential ашу 
are the same as those for manual transaxle differential ass'y 


81 


RTSG Technical Service Information 


” 


E 
15. Ring gear tiange 


Thrust Bearings ana Races installation 
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1. Ring gear race 21. One-way clutch race 
2. Ring gear bearing 22. Rear planetary gear ass’y 

3. Ring gear race 23. Rear planetary ring gear 

4. Snap ring 24. Rear ring gear race 

5. Ring gear flange 25. Ring gear bearing 

6. Ring gear race 26. Rear ring gear race 

7. Front planetary ring gear 27. Ring gear flange 

8. Front planetary gear ass'y 28. Ring gear snap ring 

9. Front planetary gear race 29. Istreverse brake flange and snap ring 
10. Front planetary gear bearing 30. 1st-reverse brake disc 
11. Input drum snap ring 31. Ist-reverse brake plate 
12. Sun gear 32. Ist-reverse brake damper plate 
13. Sun gear input drum 33. Return spring snap ring 
14. Snap ring 34. Ist-reverse brake return spring 
15. Planetary thrust washer 35. Piston inner seal 
16. Rear planetary thrust washer 36. Ist-reverse brake piston 
17. Sun gear pin 37. Piston outer seal 


18. One-way clutch race snap ring 
19. One-way clutch snap ring 
20. One-way clutch 


ib) Planetary Gears and Related Parts 


Technical Service Information 


Install or Connect 

1. 2nd brake piston 

1) Put piston spring in transaxle case anc insert piston ass'y 
into case after applying ATF to piston rod, seal and seal 


ring 


2) Piston cover to сазе after applying ATF to 2 cover seals. 
3) Push down piston cover and install snap ring. 


1. Cover wai 


Installing Piston Cover 


1. Secone eske bane 
2 Pin 

3. Piston cover snap ring 
4. Piston cover 

5 Cover ual 
В 

H 
a 


Z” 
2 pre 
JT \ Seal ring 
— \ Second brat piston 
Начу 
E 10, Piston spring 
11. Brake reg wring 
* 32 Ware 
13. Pinton rod saal 
—0? рене... 
aperte 


16. Cover 


Second Brake Components 
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2. Manual shift shaft and parking lock pawl. 


ee 


а © 


Mare! алт alt 
Lower wasner 

Oil seal 

Оос washer 
Mare! shift lever 


Parking lock paw 
Lock pawi soring 
Lock pew halt 
Sleeve nao rine 


Manual Shift Shaft, Parking Lock Paw! and Related Parts 


1) Install lower washer and parking lock rod to manual shift 
shaft. 

2) Manual shift shaft into transaxle case, and then, manual 

mg. Torque bolt and mut of manual detent 

.2 kom (8 — 12 Nm, 6.0 — 8.5 Ibe). 
Use special care so that manual shift shaft will not damage 
oil seal lip when passing through it. 

3) Shift shaft upper washer and then manual shift lever to 
manual shift shaft. Tighten 2 nuts (Upper anc lower 
nuts) as follows. 

а. Tighten lower nut to 27 — 3.3 kgm (27 — 33 Nm, 
20.0 — 23.5160) torque. 

b. Tighten upper nut to 27 — 3.3 kgm (27 — 33 Nem, 
20.0 — 23.5 lb-ft torque. 

4) After tightening nuts, check manual shift shaft for smooth 
rotation. 


Installing Manual Shift Shaft a 


Detent Spring 


1 Manual hit shaft 
2. Manual detent soring 
3. Parking loch rod 


mm 
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1. Nut 
ual shitt lever 
| 


1. Parking lock рәм 
2 Lock pawi нете 


Upper and Lower Nuts 


5) Restrictor pin and snap ring to parking lock pawi sleeve 
and then install to case, 


Installing Parking Lock Paw! Sleeve 


6) Parking lock pawl, 
a. Shift manual shift lever to à position other than 
“parking” position. 
b. Install parking lock pawl. 
с. Install lock paw! shaft and lock paw spring, and then, 
check to make sure that parking lock paw! moves 
smoothly by moving manual shift lever. 
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Installing Lock Pawl Shaft and Lock Paw! 
Spring 


3, Tstreverse brake piston. 

1) Apply ATF to inner and outer seals ("O" rings) and fit 
them to piston. Use new seals. 

2) Insert piston into case in such way that the side with 
spring holes comes to the top. Make sure that seals are not 
twisted or caught. 

3) Place return spring ass'y on piston. Check to make sure 
that each spring of return spring ass'y is fitted securely 
in spring hole in piston. 

4) Push down return spring ass'y and install snap ring 


Installing Return Spring Assy 


Installing Snap Ring 


4. Counter shaft 
Using a special tool (Bearing installer) and a hammer, 
install counter shaft 
When inserting counter shaft into case, check to make 
sure that spacer is in the position as shown in figure. 
Do not hammer shaft excessively hard, or snap ring and 


1, Output daft 
2. Special toot (Bearing i 
0991326010) 


Installing Output Shaft 


6. Reduction driven gear on counter shaft. 
3) Shift manual shift lever to "parking" position so that 

output shaft is locked and cannot turn. 
2) Tighten driven gear nut to specification. 


0 


Driven gear nut 1o Nm 
ed 17-15 kgm 
Sines wes 800 — 1080 bt 


Tighten nut by turning wrench by hand. 
Tightening nut by hammering wrench may cause damage 
to parking lock pawl and output shaft. 
3) Using a chisel and a hammer, caulk driven gear nut at two 
places, 


1. Special too! (Bearing installer 

(99913-7601 
1. Counter satt 
3. Spacer 


Installing Counter Shaft 


5. Output shaft. 

1) Shift manual shift lever to a position other than "parking" 
position. 

2) Using а special тоо! (Bearing installer) and hammer, 
install output shaft, 


Tightening Driven Gear Nut 


Тесһпїса! 


Caulking Driven Gear Nut 


7. Transaxle rear cover. 
1) Install rear cover gasket. 
2) Install rear cover. 
Check that output shaft bearing enters rear cover bearing 
hole smoothly. Check for abnormal gear sound by rotat- 
ing output shaft. 
3) Install 10 bolts and 2 nuts. 
Torque bolts and nuts to following specifications. 


16- 238 
Boit 16-23kgm 
Rear cover bolts and | 120-1651 


шз tightening torque 
тиз tightening tora: TU 


137 1.5 kgm 
8.0 — 10.5 lbt 


Installing Rear Cover 


Service Information 


8. Using special tools (Output shaft remover and Bearing 
remover handle), push output shaft against rear cover 
side. 

1} Fit 4 projections of special too! (Output shaft remover) to 
4 notchs of case. 

2) Push bearing and output shaft against rear cover side by 
tapping special tool (Bearing remover handle) with a 
hammer lightly. 
om ге to use special tools. Do not tap output 

shaft directly with a hammer. 
* Be careful not to hammer too hard. 


Notches. 


1. Special too! (Bearing remover handle 09925-18010) 
2. Special too! (Output shaft remover 09927-08210) 
3. Output matt 

A Rear cover 


Pushing Output Shaft Against Rear Cover 
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9. Differential gear assembly. 
After engaging teeth of final gear and counter shaft gear, 
install them. Be careful not to damage gear tooth surface, 


Installing Discs, Plates and Flange 


3) Install snap ring. 


Installing Differential Gear Ass'y 


11. Measure 1st reverse brake clutch clearance. 


10, Istreverse brake parts. Measure clearance between snap ring and flange. 
1) Install damper piate to return spring ast'y with convex 
side upward. Use care not to install in reverse direction. Istereverse 


cluteh el 


1. Damper piae 


2 Upward 
“Installing Damper Plate 
Measuring lst-reverse Brake Clutch Clearance 
2) Install discs, plates and flange. Install in following order: 12. Check Tst-reverse brake piston for operation. 
ES Ф ок Ф Pie © Dise Ф Piste Check for piston movement by blowing air into oil hole. 


© Dec Ф Pate Ф Dic Ф Flange (Fiat ie down) 


NOTE: 
When using new discs for installation, soak them in ATF 
for more than 2 hours before installation. 
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Checking Ist-reverse Brake Piston Movement 


13. Rear planetary ring gear. 
Engage ring gear and output shaft spline, and insert. 


Installing Rear Planetary Ring Gear. 


14. Rear planetary ring gear races and bearing. 
Install in following order: 


Installing Rear Planetary Ring Gear Races 
and Bearing 


15. Rear planetary thrust washers on rear planetary gear 


эзуу. 
Apply grease to thrust washers and fit them before and 
behind gear ass'y, one each. 

Make sure that different lug shapes match slots in gear 
ay. 


1. тали warner 
Apply grease нм12?\ 


Ф Race lange sige up! 
Ф Bering 
Ф Race (flange side up) 
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Installing Rear Planetary Thrust Washers 


Rear planetary gear азу. 
Install with teeth of Ist-reverse brake discs aligned. 

After installing rear planetary gear ass'y, check thrust 
washers and races for proper installation by moving rear 
planetary gear азуу up and down lightly with hand. If 
gear assy makes clear sound like "Click" when moved up 
and down, they are installed in place. But if no sound or 
thick one is heard, itis possible that washers or races are 
out of place, In such case, remove gear ass'y and check, 
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Installing Rear Planetary Gear Ass'y 


17. One-way clutch race snap ring into the groove of wan- 
saxle case. 

18. One-way clutch, 
Place one-way clutch on rear planetary gear ass'y and 
while turning planetary gear ass'y clockwise by hand, 
insert one-way clutch to correct position. 


NOTE 
One-way clutch must be installed in a certain direc- 
tion. Check for its proper installation аз follows. 


After installing one-way clutch to rear planetary gear. 
"ry turning rear planetary gear clockwise by hand. If it 
turns clockwise smoothly (freely), that proves proper 
installation of oneway clutch. However, if it doesn’t 
Turm clockwise (locked) and turns counterclockwise 
smoothly, it means that one-way clutch is installed in 
wrong direction. In such case, remove one-way clutch, 
and reinstall it in opposite direction and carry out above 
described check again to make sure that planetary gear 
turns smoothly only clockwise. 


“Installing One-way Clutch 
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19. Oneway clutch race snap ring. 


1. Oneway сик 
2. Rear planetary gear ass'y 
Rotation: Cockwise -freely 
Coumerciockwite — locked 


Checking Rear Planetary Gear Rotation 


Push snap ring into place by hand. Visually check to 
make sure that ring is fully seated. Also, make sure that 
ends of snap ring are between lugs. 


Installing One-way Clutch Race Snap Ring 
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20. Sun gear pin and thrust washer on sun gear ass'y. 
Apply grease to thrust washer so that it will not fall off. 
Check to make sure that pin is fitted in thrust washer 
notch. 


1. Sun gear pin 
2. Thrust washer: Apply reste HN1271 
3. Noten 


‘Sun Gear Pin and Thrust Washer 


21. Sun gear ашу. 
Push in sun gear while engaging it with rear planetary 
gear. Be careful not to damage bushing inside sun gear. 
After installing sun gear, check thrust washers for proper 
installation by moving sun gear up and down lightly with 
finger. If sun gear makes clear sound like "Click" when 
moved up and down, they are installed in piace. But it 
по sound or thick one is heard, it is possible that washers 
are out of places. In such case, remove sun gear and 
check. 


Tastaling Sun Geer Asy 
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22. Front planetary gear bearing and race. 


Install to sun gear in following order 


Ф Bearing 
Ф Race tiange side down! 


Installing Front Planetary Gear Bearing and 
Race 


23. Front planetary gear му. 


Install front planetary gear ass'y while turning it dock- 
wise or counterclockwise, 

After installing front planetary gear ass'y, check bearing 
and race installed in step 22 for proper installation by 
moving planetary gear ass'y ор and down lightly with 
nger. if planetary gear assy makes clear sound like 
'Click" when moved up and down, they aré installed in 
place. But it no sound or thick one is heard, it is possible 
that bearing and race are out of place, In such case, 
remove planetary gear ass'y anc check. 


Installing Front Planetary Gear Ass'y 
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24. Ring gear bearing and races on front planetary gear ass'y. 26. Second brake band. 


Install in following order 
Ф Race (flange side wo! 

Ф sewing 

jÎ Race tiange side down) 

Refer to page 7A1-81 for proper installation. 


Installing Ring Gear Races and Bearing 


25. Front planetary ring gear asi'y 

After installing front planetary ring gear assy, check 
bearing and races instalied in step. 24 for prope: 
tion by moving ring gear ass'y up and down 
finger. If ring gear ass'y makes clear sound li 
when moved up and down, they are installed in place. 
But if no sound or thick one is heard, it is possible that 
bearing and races are out of place. In such case, remove 
ring gear ass'y and check. 


Installing Front Planetary Ring Gear Assy 


After making sure for correct installing direction, install 
second brake band in case. 

Be careful not to bend second brake band too much or 
damage it. 


27. Inspect output shaft seal ring for wear or damage, and 


Installing Second Brake Band 


replace if necessery. 
Do not expand seal ring excessively when installing. 


Output Shaft Seal Ring 


28. input shaft seal rings on input shaft, 
When installing input shaft seal rings, apply grease to 
grooves in input shaft before installation. 

Do not expand seal ring excessively. 


Input Shaft Seal Rings 


Direct clutch washer on direct clutch. 
Apply grease to washer, and install it on direct clutch 
with its grooved face outward and aligning washer 
protrusions to direct clutch drum groove, 


1 Washer 
Acpiv grænse HN1271 


2 Groom 
3. Protrusions 


Installing Direct Clutch Washer 


Direct clutch on input shaft 

Align teeth of direct clutch discs and then install direct. 
clutch on input shaft 

After installing direct clutch, check it for proper installa- 
tion by moving it up and down lightly by hand. If direct. 
clutch makes clear sound like "Click" when moved up. 
and down, it is installed in place. But if по sound or 
thick one is heard, it is possible that direct clutch is not 
installed correctly. In such case, remove direct clutch 
and reinstall 
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Installing Direct Clutch 


Ring gear races and bearing. 
Apply grease to ring gear races and bearing. install ring. 
Gear race (00: 358 mm, 1.41 іп) on ring gear with 
its flange side down. Another ring gear race (OD: 37.9 
mm, 149 in) and bearing are attached on input shaft. 


1 Ring ем race (00: 388mm, 1.41 in) 

2 Bearing 

3. Ring gest race (OD: 37.9 mm, 148 in) 
‘Apply grease HN1271 


Installing Ring Gear Races and Bearing 


32. Input shaft and forward/direct clutch ast'y. 
Hold input shaft with direct clutch installed by hand and 
while turning it back and forth, insert it into сазе. 
Align teeth of forward clutch discs before installation. 
When installing input shaft, be careful so that its bearing 
and race will not fall off. 
Be caretul not to damage output shaft seal. 
After installing input shaft, check it for proper installa: 
tion by moving it up and down lightly by hand. If input 
aft makes clear sound like "Click" when moved up 
anc down, it is installed in place. But if it doesn’t, that 
ied in proper position. So try again 


means it is not inst 
for proper installation. 


Installing Input Shaft 


33. Check for correct installation of each component parts 
as follow. 
After installing input shaft, check to make sure that 
each component is installed properly according to 
following description. 
Place steel straightedge on transaxle case end surface, 
and measure the distance @ shown in figure by using 
Vernier. For the distance @ , subtract the width of 
straightedge from vernier reading. 
If measured distance @ is within following specification, 
it means that component parts other than direct clutch 
аге installed properly, It out of specification, disassem- 
bie comoonent parts and re-install them properly. 


Ac 


49.82 — 51.06 mm 
1.962 - 2.010 in) 
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X Transaxle cave end surface Input shaft flange 
2. Direct clutch drum ® + 49.82 5106 mm 
2. Input shaft 11.962 - 2010 inl 


34. 


Measuring Distance Between Case End Surface. 
and Input Shaft Flange 


Second brake band pin. 
Align hole in second brake band with case pin hole and 
insert brake band pin. 

Apply ATF to brake band pin before installation. 


Installing Second Brake Band Pin 


35. Case gasket and transaxle case housing. 
Use new gasket. Install gasket using care so that it will 
not protrude inside, 


Installing Gasket and Case Housing 


36. Among 14 bolts of case housing bolts, З bolts have star- 
shaped groove in their heads, Install these 3 bolts in such 
Positions as shown by (B in figure after applying sea- 
lant to their threads. Do not apply thread locking com: 
Pound to housing Бойз. Tighten case housing bolts to 
specification. 


pm REO 
tightening torque 120-165 lb-ft 


Ф. воп with starsamaped groove on the head 
Apply sealant HN1373 to the thread 


Case Housing Вой Installation 
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37. Input shaft bearing race and bearing on input shaft. 
ing гасе and install it with its flange side 

with bearing, 

Install so that bearing does not get on bearing race 

flange. 


Race 
Bearing || 
Apply grease NIZ 


Installing Input Shaft Bearing and Race 


38. Another input shaft bearing race on ой pump, 
Grease bearing race and attach it to ой pump body. 


© 
Apply деме HN1271 


Installing Another Input Shaft Bearing Race 
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39. Direct clutch washer оп oil pump. 
Attach greased washer on oii pump. 
Fit washer flange into notch of ой pump body. 


E 


а 


Installing Direct Clutch Washer 


New cil pump cover seal ("O" ring) to oil pump. 
Install greased cover seal on outer groove of oil pump. 
Make sure that cover seal is not twisted or extruded, 

Oil pump to transaxle case. 

Align oll pump bolt hole with case bolt hole and push in 
ump gently by hand unti! it contacts case. Use care so 
that direct cluteh washer does not fall off, and input 
shaft seal rings and pump cover seal rings will not come 
off or get damaged, 

Tighten 6 ой pump bolts gradually to specification. 
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42. Check input shaft end play. 


Apply dial gauge onto input shaft end surface and 


measure thrust play of input shaft. 


0.3 = 09 mm 


Input shaft thrust play 19014 ا‎ 


to page 7A1-96) with either of the following. 


It out of above specification, remove ой pump and 
replace input shaft bearing race on oil pump side (Refer 


Bearing race thickness. 


0.8 mm (0.031 in) 
14 mm (0.055 іп) 


Available input shaft 
bearing race (oil pump side) 


Check to make sure that input shaft turns smoothly. 


278m 
18-27kgm 
135-1951 


Installing Oil Pump 
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Measuring Thrust Play of Input Shaft. 


43. Solenoid wire harness to case. 


1) Insert solenoid wire hold plate in the groove in solenoid 
wire grommet and install solenoid wire to stud bolt of 


transaxle case 
2) Secure hold plate with lock washer and nut. 


3) Install 2 solencid wire clamps to rear cover. Secure them 


with rear cover bolts 


Installing Solenoid Wire Harness 


Installing Solenoid Wire Hold Plate. 


44. Check for correct instaliation of second brake band. 
Looking through second brake band cover hole, check 
that second brake piston rod end is aligned with the 
Center of recess in brake band as shown in figure. If rod 
end contacts outside of brake band recess, pull up 
second brake band by inserting thin wire in brake band 
fitting so that band recess aligns with rod end properly. 


‘Installing Second Brake Cover 


47. Oil pressure contro! cable in case. 
48. Accumulator pistons and spring. 
1) Install new seal rings on pistons. 
Be sure to apply ATF to pistons and seal rings. 
2) Install pistons in case, 
Be careful so that seal rings will not fall off. 
З) Insert spring into second brake accumulator piston. 


1. Piston rod 
2 Recess 


‘Second Brake Piston Rod and Brake Band 
Recess 


45. Check second brake piston stroke as previously deserib- 
ed 


%. Install second brake band cover with new gasket. 


7-9Nm 
Second brake band cover 
bolts tightening torque | M Aare 
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Installing Accumulator Pistons and Spring 


49. Valve body Аш'у on сам. 
Align manual valve with pin on manual shift lever and 
lower the valve body into place. Be careful so that 
accumulator spring will not incline 
Install 11 bolts in lower valve body 
Each boit length is given in below figure, 

First, tighten two resmer bolts (positioning bolts) Ф) 
and (B lightly. Then tighten all bolts in diagonal order. 


Lower valve body bolts 


tightening torque 


ым 
2 Manual valve 

Reamer bolt 32 mm) 
Reamer bolt (25 mel 
Bon (38 mm) 

Bont (a7 mmi 
por 


88085 


Installing Valve Body 


While holding cam down with fingers, slip cal 
slot 
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Oil tubes to lower valve body. 

First put the end of ой tube without flange about 2 mm 
0.08 in) into lower valve body, then insert the one with 
flange and push both ends of tube by hand. Next, tap 
them in lightly with a plastic hammer as far as flange 
position 

® Do not deform tubes when installing. 

® Install them horizontally to valve body. 

* Make sure то insert them up to flange position 


securely. 


2 3. Eng with no flange 
2. Flange 


“installing Oil Tubes 


52. 2 solenoid wires: one to direct clutch solenoid and the 
other to second brake solenoid. 


1. Orreet диев solenoid 
2 and brae solenoid 


Installing Ой Pressure Control Cable to 
Throttle Valve Cam 


Connecting Solenoid Wires 


53. Oil strainer and solenoid wire clamp. 
Clamp solenoid wire by fastening solenoid wire clamp 
with oil strainer bolt in the position as shown in figure. 


4-6Nm 
04-06 kgm 
30-40 


Oil strainer bolts 
ening ои | 
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Installing Magnet in Oil Pan 


9 
2. Solenoid we clamo. 


Installing Oil Strainer 


54. Magnet in oll pan and oil pan with new gasket, 

1) Install magnet in oil pan right under oil strainer as 
shown below figure. 

2) Check to make sure that oil tubes are not in contact 
with oil pan. 

3) There are 15 ой pan bolts in all and two of them have 
cross groove in their heads. Mount these two cross 
grooved bolts in such positions as shown after applying 
sealant to their threads. 

Tighten 15 oil pan bolts to specification. 


T 4-6мт 
04-06 кот 
30-40 


Ой pan bolts 
tightening torque 


4) Tighten oil pan drain plug to specification. 


18-23Nm 
18-23kgm 
135 - 165 141 


Oil pan drain plug 


tightening torque 


1, Crou grooved bolt 
2. Sealant HN1373 


Installing ОП Pan Bolts 


55. Oil filler tube with "О" ring. 
Insert oll filler tube in case as far as its flange and 


tighten with bolt 


4-6Nm 
filler tul 

Santerin trove am 

М ind ы 3.0 — 4.0 lb-ft 
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1990 GEO METRO COMPUTER CONTROL TRANSAXLE 


The Geo Metro computer control transaxle looks like and operates just like a Chevy Sprint 
transaxle. However, there is a difference in the control system. With the Chevy Sprint we 
have vacuum switches, an accelerator switch, a shift lever switch, and a speed sensor 
(figure 1). With the Geo Metro, we see that the accelerator switch and the vacuum switches 
have been replaced with a throttle position sensor (figure 2 & 3) 


Г ACCELERATOR _ 


SWITCH 


[ VACUUM 2ND GEAR 
SOLENOID 


SWITCHES 


7 SHIFT LEVER —— 
SWITCH 


DIRECT CLUTCH 
SOLENOID 
SPEED 
SENSOR 


FIGURE 1 - CHEVY SPRINT GEAR SHIFT CONTROL SYSTEM (VACUUM) 


THROTTLE POSITION 
SENSOR 2ND GEAR 
SOLENOID 
= —Ó AT 
NEUTRAL SAFETY CONTROL 
SWITCH [ DIRECT CLUTCH 


MODULE 
SOLENOID 


SPEED SENSOR — 


FIGURE 2 - GEO METRO GEAR SHIFT CONTROL SYSTEM (ELECTRICAL) 
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A - GROUND 

B - ON/OFF SIGNAL (IDLE SIGNAL) 

C - OUTPUT VOLTAGE (OPENING ANGLE SIGNAL) 

D - POWER SUPPLY FROM ECM (REFERENCE VOLTAGE) 
1-THROTTLE POSITION SENSOR 

2-THROTTLE BODY 


FIGURE 3 - GEO METRO THROTTLE POSITION SENSOR 


The throttle position sensor can be easily checked for proper operation at the sensor itself using ап 


ohmmetor (figure 4 &5). 


TERMINALS. 


CONDITION 


RESISTANCE 


Between A and B 
terminals. 
(Idle Switch) 


When throttie 
lever-to-stop 

screw clearance is 
93 mm (0.012 in.) 


[When throttle 


lever to- stop 
0.9 mm (0.035 in.) 


Continuity 


| Between A ando 
terminals 


Throttle valve is 


| atidle position 


437-813kQ 


Between A and C 
terminals 


CJ vs 


[T] ce swrren 


(figure 4) 


Throttle valve is 
at idie position. 


240-1140 Q 


Throttle valve is. 
fully opened 


зл7-68к0 


(боше 5) 


The throttle position sensor can also be checked at the AT control module harness plug with а 


voltmeter (figure 6 & 7). 


AUTOMATIC TRANSMISSION SERVICE GROUP 
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TURN ON ignition switch 


Measure change cf voltage 
while depressing accelerator 
Pedal 


Check change in vollage in terminals 13-17 (figure 6) 


Throttle 
closed Discrepancy 


i Coincides 


Check change in voltage in terminals 13-18 


Throttle = Wide 


closed орел Discrepancy 


ov 


Coincides 


Check change in voltage in terminals 13:19 
z + Check harness, 
Throttie wide a 
close open | me = + Shack nie 
sensor 


* Replace sensor 


(Figure 7) 
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